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Observations on the Floral Relationships of the 
Galapagos Carpenter Bee^ 

(Hymenoptera : Apidae) 

E. G. Linsley, C. M. Rick, and S. G. Stephens^ 

The Galapagos carpenter bee, Xylocopa darwini Cockerell, was not 
named and characterized until 1926, although its presence in the archi- 
pelago was reported as early as 1887 by Frederick Smith under an- 
other name. The status of the species has been discussed by Hurd 
(1958b) and its recorded distribution in the islands summarized by 
Hurd (1958b) and Linsley (1966). Nothing was known of its floral 
relationships until Rick (1963) reported sporadic visits to the Gala- 
pagos tomato, Lycopersicum pimpinelli folium, and more intense activity 
about plants of the genera Piscidia, Momordica, and Cryptocarpus. 
Subsequently, in the course of a study of some plant— animal relation- 
ships in the Galapagos, he has recorded X. danvini as a pollen vector 
of Castela galapageia, Cardiospermum galapageium, Opuntia echios, 
Cordia lutea, Periloba galapagensis, Justicia galapagana, Scalesia af- 
finis, and S. helleri (Rick, 1966), all but one of these being endemic. 

Up to the present time, honeybees are not established in the Gala- 
pagos, attempts to introduce them having failed — presumably as a re- 
sult of predation by mockingbirds. Only one species of bee, Xylocopa 
darwini, has been formally reported from the islands, although from 
local residents we heard reports of the so-called “dwarf bee of Floreana.” 
We did not encounter it in any of our transects of that island made 
during February, and tentatively concluded that if there is indeed an- 
other species of bee on Floreana, it must be rare, or localized, or active 
at some other season. 

In any event, the Galapagos carpenter bee, Xylocopa darwini 
Cockerell, is undoubtedly the principal pollen vector associated with 
plants of the Galapagos flora. Both males and females transport sig- 
nificant amounts of pollen on their body hairs as they move from 


^ Contribution No. 29 from the Charles Darwin Foundation for the Galapagos Islands. 

-University of California, Berkeley; University of California, Davis; and North Carolina State Uni- 
versity, respectively. 
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flower to flower in search of the nectar required to sustain them in 
their adult life, and the females systematically collect and store pollen 
for the immature stages of the next generation. Insect competitors for 
pollen are few — mainly beetles. Competitors for nectar, though more 
numerous, are limited largely to a few species of butterflies, moths, 
wasps, and flies (Linsley, 1966) . 

Origin of the Galapagos Carpenter Bee 

Little may be said with confidence about the origin of the Galapagos 
carpenter bee beyond the fact that it belongs to the exclusively New 
World subgenus, Neoxylocopa, a very large group, the systematics of 
which are poorly understood (Hurd and Moure, 1963). However, 
when the relationships of its meloid parasite of the genus Cissites have 
been determined, they may shed some light on this problem, since its 
habits are such as to make it extremely unlikely that it arrived in the 
archipelago independently of its host. 

Hurd and Moure (1963) have commented that “although a number 
of the Pacific oceanic island groups seem to offer suitable environ- 
mental conditions for occupancy by at least certain species of the genus 
Xylocopa, relatively few have been successfully invaded. In the eastern 
Pacific only two, the Galapagos Islands, situated on the equator, 650 
miles west of the Ecuadorean coast, and the Revillagigedo Islands, 
located between 400 and 600 miles off the western Mexican coast near 
18° N. and 112° W., have been occupied. In both of these archipelagos 
the genus is represented by a single species. Interestingly, these species, 
as well as the Hawaiian and Marianas islands adventive, belong to the 
chiefly Neotropical subgenus Neoxylocopa. All three species appear to 
have established themselves within historic times, though very possibly 
Xylocopa darwini Cockerell of the Galapagos Islands may have become 
adventive much earlier (Hurd, 1958b :250, 251). It is curious that no 
species of other New World subgenera of the genus Xylocopa are known 
from any of the islands of the eastern Pacific, including the continental 
islands.” 

Perkins (1899), who first studied the habits of the Hawaiian carpen- 
ter bee in any detail, believed it to have been imported by man in lum- 
ber, but at the same time he pointed out that its habits are such as 
might have enabled it to reach the islands by natural immigration, for 
it is particularly fond of breeding in dead logs on the seabeaches, es- 
pecially in the very light, dry logs of Erythrina. 

While all agree that the Hawaiian carpenter bee is adventive, having 
been identified with an American bee currently known as Xylocopa 
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hrasilianorum sonorina Smith (see Hurd, 1958b for references), it 
should be pointed out that the Galapagos carpenter bee, X. darwini 
Cockerell, and the Revillagigedo carpenter bee, X. clarionensis Hurd, 
have not yet been identified with mainland species or subspecies. Our 
field studies, although preliminary and incomplete, suggest that the 
Galapagos carpenter bee may have been in the archipelago for a rela- 
tively long time, although not so long as the older elements of the 
endemic flora (see below). 

Basic Ecological Requirements of the Carpenter Bee 

The Galapagos carpenter bee, like its relatives elsewhere, has three 
basic requirements which must be met in order to sustain the popula- 
tion, regardless of how otherwise favorable or hostile the physical and 
biotic environment in which it lives may be. These are (1) a source 
of food (principally nectar) to sustain the adults during the active 
period of their lives, (2) a suitable substrate (wood) in which to con- 
struct the burrows and cells in which the young develop, and (3) a 
source of food (pollen and nectar) which can be stored for the larvae, 
since the larvae cannot forage for themselves. The habits of carpenter 
bees in general have been summarized by Malyshev (1931), Hurd 
(1958a) and Hurd and Moure (1963). 

Although our principal concern in this report is with those activities 
of carpenter bees involved in attempts to meet the first and third of 
these requirements, it should be mentioned that on most of the islands 
where carpenter bees were observed, availability of suitable nesting 
substrate did not appear to be a limiting factor. There was an abun- 
dance of dead wood, both standing and fallen, especially Bursera 
graveolens and Croton scouleri which are commonly used for nesting. 
Williams (1926) reported that Galapagos carpenter bees were using 
these same species for nesting in 1905-1906, along with Hibiscus 
tiliaceus, but he emphasized especially their use of the very soft wood 
of Erythrina velutina. We found carpenter bees nesting in all of these 
plants, as well as in Scalesia affinis, Castela galapageia, and Maytenus 
ohovata. However, we did not find them utilizing agave, as reported 
by Garth (1933). As generally reported for other carpenter bees, their 
nest burrows run with the grain and thus are vertical in standing dead 
wood, horizontal in fallen logs and branches. 

Flower-Visiting Habits of the Galapagos Carpenter Bee 

The Galapagos carpenter bee as a species is polylectic and visits a 
wide variety of plants in search of pollen as well as nectar (60 of these 
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plant species, representing 28 plant families, are enumerated in Table 
4) . However, at various times of day, depending upon availability of 
pollen or nectar, individual bees may concentrate their activity on a 
single species of plant. For example, on Santa Cruz Island during Jan- 
uary and February 1964, a favored early morning nectar source in the 
lowland areas near the beach was Hibiscus tiliaceus (Malvaceae), a 
flowering shrub or tree which, at least in the vicinity of Academy Bay, 
does not appear to produce pollen. Along the trails to the highlands, in 
the arid and transition zones, a favored early morning nectar source 
was Boerhaavia scandens (Nyctaginaceae) , a weedy species with clus- 
ters of small flowers. This plant has long, slender, tough peduncles 
which bend under the weight of the bee, so as to invert the flowers, but 
do not break. The bees work each flower in a cluster, flying from one 
to another quickly and alighting on the next flower before the stem, 
which springs back when relieved momentarily of the weight of the bee, 
is fully erect. Although the bees appear to be attracted to this plant 
primarily for nectar, captured individuals frequently had small amounts 
of pollen packed into the hairs of the posterior basitarsi. Growing 
near patches of Boerhaavia, scattered plants of Bacopa moniera 
(Scrophulariaceae) were often visited for nectar at the same time. Bee 
samples from this plant had no pollen on the basitarsi. On several oc- 
casions it was noted that bees taking nectar from Bacopa were constant 
to it, those taking nectar from Boerhaavia constant to it. None were 
seen to switch plants, but they undoubtedly do so on occasion. How- 
ever, the most abundant flowering plant along the trail, Portulaca 
oleracea, also a weedy species, did not appear to be visited by bees in 
spite of the yellow flowers. Boerhaavia flowers are pink to our vision, 
Bacopa flowers, white; they must also appear different to the bees in 
order to permit the flower constancy observed in mixed populations. 

As the day progresses other sources of nectar are utilized — as would 
be expected — and this sequence will not be detailed here since no doubt 
it varies from season to season and certainly differs from place to place 
(e.g., Santa Cruz vs. Floreana Islands) . However, two special situa- 
tions may be mentioned. The shrub Clerodendron molle has white 
flowers with a deep, narrow corolla tube, four long exposed stamens, 
and a stigma of about equal length, characteristics usually associated 
with moth-pollinated plants. In order to extract nectar from this plant, 
the carpenter bees alight on the flowers, curving the stamens and stigma 
beneath and forward by means of the abdomen, bite the corolla tube 
and insert the tongue, which is then pushed forward making a fine 
longitudinal slit to the base of the tube where the nectar is available. 
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Table 1. Sample of Xylocopa darwini females working Geoffroea 
striata, 8:20 a.m., Floreana Island, 17 February 1964, elevation 150 
meters. 



Wings 

Intact 

Wings with 
Tips Slightly 
Worn 

Wings 

Frayed 

Totals 

Collecting pollen 
(pollen on legs) 

6 

4 

5 

15 

Taking nectar 

5 

2 

2 

9 

(pollen on venter only) 


— 

— 

— 

Totals 

11 

6 

7 

24 


The whole process is so rapid that it is difficult to observe in detail. 
Although carpenter bees were seen at Clerodendron at various times 
of day, only once was it convenient to observe the change from bees to 
moths at the end of the day. Over a 2-hour period beginning at 5 p.m. 
(on an overcast day), observations were made of insect activity about 
two large plants in full bloom. At 5 p.m., five female carpenter bees 
were taking nectar; at 5:20 p.m., four; at 5:40 p.m., two; at 5:52 p.m., 
only one; and the latest individual left at 5:56 p.m. By 6 p.m. geo- 
metrid and noctuid moths were visiting the flowers (the sun set at 
6:05), by 6:20 sphinx moths were active, by 6:30 it was too dark to 
see insect activity without a light. At 7 p.m. when observations were 
terminated moth activity was fairly intense, although it could not be 
determined whether they were successfully extracting nectar from 
flowers already visited by carpenter bees. In this instance bee activity 
terminated abruptly just before sunset — perhaps because the sky was 
obscured by overcast — and then the moths took over. In other situa- 
tions, carpenter bees were seen in flight after sunset but there was no 
opportunity to determine whether or not they are active on warm, clear, 
moonlight nights as has been reported for some other species. Although 
both sexes of carpenter bees visit Clerodendron for nectar, males do so 
primarily near midday, when they are extremely active, and they could 
not be approached closely enough to see whether they slit flowers in 
the manner of the female or visited flowers which had already been 
slit. However, at Tortuga Bay, where the endemic Periloba galapagensis, 
which also has a deep, tubular corolla, was under observation, both 
sexes visited the flowers and males were seen puncturing the corolla 
(Rick, 1966; also, see Fig. 1). 

Intensity of pollen-collecting activity about plants which produce 
pollen acceptable to Xylocopa not only varied, as would be expected. 



Explanation of Figures 

Fig. 1. Upper: Xylocopa darwini Cockerell, female (left), male (right), approxi- 
mately twice natural size. Lower: Male X. darwini puncturing corolla of Periloha 
galapagensis in order to gain access to nectar, Tortuga Bay, Santa Cruz Island 
(C. M. Rick). 
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Table 2. Sample of Xylocopa darwini females working Sida panicu- 
lata, 9:00 a.m., Floreana Island, 17 February 1964, elevation 210 meters. 



Wings 

Intact 

Wings with 
Tips Slightly 
Worn 

Wings 

Frayed 

Totals 

Collecting pollen 

1 

5 


6 

(small amount on legs) 
Taking nectar 

14 

1 

1 

16 

(pollen on venter only) 


— 

— 

— 

Totals 

15 

6 

1 

22 


in relation to the time of day when fresh pollen is presented (for exam- 
ple, Sida angustifolia and Sida rhombifolia (Fig. 2) grow intermixed, 
but one opens at 7:30 or 8:00 a.m., the other not until midmorning or 
later; the bees respond accordingly), but also to some extent according 
to the age and possibly the experience of the bee. For example, of a 
morning sample of 24 females taken from Geoffroea striata at 8:20 
a.m. on Floreana Island, 15 were collecting pollen and only six of these 
were presumably recently emerged (wing tips intact; mandibles un- 
worn, etc.), a number about equal to the recently emerged bees taking 
nectar only (Table 1). On the other hand, at 9:00 a.m., of a sample 
of 22 females taken from Sida paniculata, 16 were presumably recently 
emerged, and only six in various age categories were gathering pollen 
(Table 2). A sample from Prosopis dulcis, taken in the late afternoon 
when one would expect pollen collecting to he tapering off and nectar- 
taking activity high, yielded results similar to those from Geoffroea 
(Table 3) . 

Table 3. Sample of Xylocopa darwini (both sexes) from Prosopis 
dulcis, 4:00-5:00 p.m., Floreana Island, 17 February 1964, elevation 50 
meters. 



Wings 

Intact 

Wings with 
Tips Slightly 
Worn 

Wings 

Frayed 

Totals 

$ $ taking nectar 

4 

5 

4 

13 

(pollen on venter) 

$ 2 collecting pollen 

6 

2 

2 

10 

(loads smaller than in a.m.) 

$ 2 taking nectar 

8 

6 

5 

19 

(pollen on venter only) 

— 

— 

— 

— 

Totals 

18 

13 

11 

42 
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Explanation of Figures 


Fig. 2. Two views of a female Xylocopa darwini gathering pollen from Sida 
rhombifolia, Bella Vista, Santa Cruz Island (D. Q. Cavagnero). 
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Among the vine-type legumes, two pollen sources actively worked in 
the latter part of the morning in the Transition Zone of Santa Cruz 
are Galactea jussiana var. voluhilis and Rhynchosia minima. The 
former is pink-flowered and climhs over lava and bushes but the flowers 
are hidden below and must be searched out below. They are small 
(about 15 mm long) but they hang from well-supported peduncles 
which hold the weight of the bee easily. The latter is yellow-flowered 
and also grows over bushes but the flowers are exposed from above, 
and although even smaller than those of Galactea they are quite con- 
spicuous, being arranged in series. When visited by the carpenter bee 
the stem usually bends to the underlying foliage to support the bee. 
Bees working Galactea had large pollen loads, those at Rhynchosia quite 
small loads. The bees visiting these and other low-growing plants fly 
and forage close to the ground far below the forest canopy. This is in 
marked contrast to their activity around large trees and about such 
tree legumes as Geojfroea jussiana and Prosopis dulcis, which they 
approach and leave near treetop level, and are consequently difficult 
both to observe closely and to capture. Nevertheless, on Floreana, low- 
growing Geojfroea and Prosopis yielded good samples (Tables 1, 3). 

When visiting Passiflora foetida for nectar, which the Galapagos 
carpenter bee does early in the morning [unlike the Hawaiian carpenter 
bee which visits the passion fruit, Passiflora edulis f. flaviearpa^ in the 
afternoon when the flowers begin to open at about 1 p.m. (Nishida, 
1963)], the dorsum becomes heavily dusted with pollen, a fact which 
may be recognized at a distance of several yards. The same is true of 
bees which visit flowers of the tree cactus, Opuntia echios, as they bur- 
row into the flower among the anthers. When visiting Jiistieia galapa- 
gana, the bees alighting on the flowers brush the stamens with the head 
and thus carry considerable pollen from each flower (Fig. 3). As they 
elevate the legs to brush pollen on them, the head touches the stigma. 

With regard to the native Galapagos cotton {Gossypium harbadense 
var. darwinii) , the role of the carpenter bee in pollination is not well 
understood. However, recently acquired information concerning 
nectaries of the latter hints as to its pollination relations (Stephens, 
unpublished) . Observations in the field and on cultures grown from 
seeds collected in the wild reveal that nectaries (extrafloral, as well as 
foliar) may vary from near absence to a degree of development ap- 
proximating that in cultivated G. harbadense. This entire range in 
nectary development has been found in populations on San Cristobal 
and Floreana. Reduced nectaries also characterize G. tomentosum 
endemic to Hawaii (Stephens, 1964) and forms of G. hirsutum on 
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Explanation of Figures 

Fig. 3. Upper: Female Xylocopa darwini approaching flower of Justicia gala- 
pagana with pollen on the head. Lower: Female visiting Justicia flower, bending 
it downward and touching stamens and stigma with head (G. M. Rick). 
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Table 4. Summary of flower records for Xylocopa darwini, 20 Jan- 
uary-28 February 1964. 


Family 

Species 

Sites 

Nature of 
Visits 

Level of 
Activity 

Cannaceae 

Canna sp. 

Santa Cruz Is.: Forest 
Zone above Acad- 
emy Bay 

Not determined 

Moderate 

Nyctagi- 

Boerhaavia 

Santa Cruz Is.: Arid, 

Mainly nectar. 

Intense; 

naceae 

scandens 

Transition Zones 
above Academy Bay 

some pollen 

bees very 

numerous 


Mirabilis 

jalapa 

Santa Cruz Is. : Acad- 
emy Bay 

Nectar, pollen 

Moderate 

Portulaca- 

ceae 

Portulaca 

oleracea 

Santa Cruz Is.: Acad, 
emy Bay to Tran- 
sition Zone 

Not determined 

Very low 

Laura- 

Persea 

Santa Cruz Is.: Forest 

Pollen (?), 

Moderate 

ceae 

gratissima 

Zone above Bella 
Vista 

nectar 


Cruciferae 

Brassica 

campestris 

Floreana Is. : Moist 
Forest nr. Saddle 
Point 

Nectar, pollen 

Low 

Legumi- 

Acacia 

Santa Cruz Is. : Acad- 

Pollen, nectar 

Low to 

nosae 

macracantha 

emy Bay, Arid Zone 
Floreana Is. : Black 
Beach to Saddle 
Point 

Pollen, nectar 

moderate 
Moderate to 
intense 


A cacia 

tortuosa 

Santa Cruz Is. : Acad- 
emy Bay 

Pollen, nectar 

Moderate 


Cassia occi- 
dentalis 

Santa Cruz Is. : Tran- 
sition Zone above 
Academy Bay 

Not determined 

Low at mid- 
morning 


Crotolaria 

setifera 

Santa Cruz Is.: Tran- 
sition Zone above 
Academy Bay 

Not determined 

Low 


Galactea 

jussiana 

Santa Cruz Is. : Tran- 
sition Zone above 
Academy Bay 

Pollen, nectar 

Moderate to 
intense 


Geoff roea 
striata 

Floreana Is.: 100-200 
m above Black 
Beach 

Pollen, nectar 

Intense ; 
bees very 

numerous 


Inga edulis 

Santa Cruz Is.: Forest 
Zone above Bella 
Vista 

Floreana Is. : Moist 
Forest nr. Saddle 

Point 

Pollen, nectar 

Pollen, nectar 

Intense 

Intense 


Parkinsonia 

aculeata 

Santa Cruz Is. : Acad- 
emy Bay 

Pollen, nectar 

Moderate 
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Nature of 

Level of 

F amily 

Species 

Sites Visits 

Activity 



Floreana Is. : Black Pollen, nectar 

Moderate 



Beaclr 

Espanola Is.: East end Not determined 

Low 

Legumi- 

Prosopis 

Santa Cruz Is. : Acad- Pollen, nectar 

Moderate 

nosae 

dulcis 

emy Bay 

Floreana Is. : Black Pollen, nectar 

Intense; 



Beach 

bees very 




numerous 


Rhynchosia 

Santa Cruz Is. : Tran- Pollen, nectar 

Intense 


minima 

sition Zone above 

Academy Bay 


Zygophyl- 

T rib ulus 

Santa Cruz Is. : Acad- Not determined 

Low 

laceae 

cistoides 

emy Bay 


Simaru- 

Castela 

Santa Cruz Is. : Acad- Pollen, nectar 

Intense 

baceae 

galapageia 

emy Bay; Arid Zone 
to 300 m. 


Bui'sera- 

Bur sera 

Santa Cruz Is. : Acad- Pollen, nectar 

Moderate to 

ceae 

graveolans 

emy Bay to Transi- 
tion Zone 

intense 



Floreana Is. : Black Pollen, nectar 

Moderate 



Beach 


Sapinda- 

Cardiospermum 

Santa Cruz Is.: Acad- Pollen, nectar 

Moderate 

ceae 

galapageum 

emy Bay 


Malvaceae 

Abutilon 

Santa Cruz Is. : Tran- Pollen, nectar 

Moderate 


depauperatum 

sition Zone above 

Academy Bay 



Bastardia 

Santa Cruz Is. : Arid Pollen, nectar 

Moderate 


viscosa 

Zone nr. Academy 

Bay 



Gossypium bar- 

Isabela Is. : Tagus Nectar 

Low 


badense var. 
darwinii 

Cove 



Hibiscus 

Santa Cruz Is.: Forest Nectar 

Moderate 


manihot 

Zone above Bella 

Vista 



Hibiscus 

Santa Cruz Is.: Acad- Nectar 

Intense 


tiliaceus 

emy Bay 



Malvastrum coro- 

Santa Cruz Is. : Tran- Pollen, nectar 

Moderate 


mandelianum 

sition Zone above 

Academy Bay 



Sida acuta 

Santa Cruz Is. : Tran- Pollen, nectar 

Moderate to 



sition Zone above 

Academy Bay 

intense 


Sida angustifolia 

Santa Cruz Is. : Tran- Pollen, nectar 

Moderate to 



sition Zone above 

intense 
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Table 4. Continued. 





Nature of 

Level of 

F amily 

Species 

Sites 

Visits 

Activity 



Academy Bay 
Floreana Is. : 200-300 

Pollen, nectar 

Moderate 



m above Black 

Beach 



Malvaceae 

Sida paniculata 

Floreana Is.: 200-290 

Pollen, nectar 

Intense; 



m above Black 


bees very 



Beach 


numerous 


Sida 

Floreana Is. : 200-300 

Pollen, nectar 

Moderate 


rhomhifolia 

m above Black 

Beach 



Sterculi- 

W altheria 

Santa Cruz Is. : Arid 

Nectar 

Moderate 

aceae 

reticulata 

Zone above Acad- 
emy Bay 



Passiflora- 

Passiflora 

Santa Cruz Is.: Vicin- 

Pollen, nectar 

Intense 

ceae 

foetida 

ity of Academy Bay 



Loasaceae 

Mentzelia 

Santa Cruz Is.: Arid 

Pollen, nectar 

Moderate 


aspera 

Zone nr. Academy 
Bay 



Cactaceae 

Opuntia 

Santa Cruz Is.: Acad- 

Pollen, nectar 

Moderate 


echios 

emy Bay to Transi- 
tion Zone 




Opuntia 

San Cristobal Is. 




megasperma 




Myrtaceae 

Psidium 

Floreana Is. : Moist 

Pollen, nectar 

Intense 


guayava 

Forest nr. Saddle 
Point 





San Cristobal Is. 



Melasto- 

Miconia rob- 

Santa Cruz Is.; Upper 

Nectar 

Moderate 

maceae 

insoniana 

Zone between Bella 
Vista and Cerro 
Camote 



Apocyna- 

V allesia 

Santa Cruz Is. : Acad- 

Not determined 

Low 

ceae 

glabra 

emy Bay nr. beach 



Convolvu- 

Ipomoea 

Santa Cruz Is. : Acad- 

Nectar 

Low 

laceae 

pes-caprae 

emy Bay, sandy 
beach 



Boragina- 

Cordia lutea 

Santa Cruz Is. : Acad- 

Nectar (?) 

Very low 

ceae 


emy Bay and 
vicinity 



Verbe- 

Clerodendron 

Santa Cruz Is.; Acad- 

Nectar 

Moderate to 

naceae 

molle 

emy Bay to Upper 
Transition Zone 


intense 


Lantana pedun- 

Santa Cruz Is.: Acad- 

Nectar 

Moderate 


cularis 

emy Bay 
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Table 4. Continued. 


Family 

Species 

Sites 

Nature of 
Visits 

Level of 
Activity 

Verbe- 

naceae 

Stachytarpheta 

cayannensis 

Floreana Is. : Edge of 
Moist Forest nr. 
Saddle Point 

Nectar 

Moderate 

Nolana- 

ceae 

Periloba 

galapagensis 

Santa Cruz Is. : Tor- 
tuga Bay, beach 

Pollen, nectar 

Intense 

Solanaceae Physalis 

pubescens 

Santa Cruz Is. : Acad- 
emy Bay 

Nectar 

Low 

Scrophu- 

lari- 

aceae 

Bacopa 

monniera 

Santa Cruz Is. : Upper 
Arid and Transition 
Zones above Acad- 
emy Bay 

Nectar 

Moderate 

Acantha- 

ceae 

Justicia 

galapagana 

Santa Cruz Is. : Tran- 
sition and Forest 
Zone nr. Bella Vista 

Pollen, nectar 

Intense 


T etramerium 
hispidium 

Santa Cruz Is. : Vicin- 
ity of Academy Bay 

Not determined 

Low 

Rubiaceae 

Chiococca 

alba 

Santa Cruz Is.: Vicin- 
ity of Academy Bay 

Nectar 

Low 


Coffea 

arabica 

Santa Cruz Is.: Forest 
Zone above Bella 
Vista 

Nectar 

Moderate 


Psychotria 

rufipes 

Santa Cruz Is.: Forest 
Zone above Bella 
Vista 

Pollen, nectar 

Intense 

Cucurbi- 

taceae 

Cucurbita pepo 

Santa Cruz Is.: Forest 
Zone above Bella 
Vista 

Pollen, nectar 

Moderate 


Momordica 

indica 

Santa Cruz Is. : Tran- 
sition Zone above 
Academy Bay 

Nectar 

Low 

Goodeni- 

aceae 

Scaevola 

plumieri 

Floreana Is. : Black 
Beach 

Nectar 

Low 

Compos- 

itae 

Bidens pilosa 

Floreana Is. : Edge of 
Moist Forest nr. 
Saddle Point 

Nectar 

Low 


Macraea 

laricifolia 

Floreana Is. : 100 m 
above Black Beach 

Nectar 

Low 


Scalesia 

affinis 

Santa Cruz Is. : Upper 
Arid Zone above 
Academy Bay 
Floreana Is. : Vicinity 
of Black Beach 

Pollen, nectar 

Pollen, nectar 

Moderate to 
intense 

Low to 
moderate 


Scalesia sp. 

Santa Cruz Is. : Dar- 
"win Research Sta- 
tion; Puerto Nunez 

Pollen, nectar 

Low to 
moderate 
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Table 4. Continued. 


Family 

Species 

Sites 

Nature of 
Visits 

Level of 
Activity 

Compos- 

Scalesia 

Santa Cruz Is. : Tor- 

Pollen, nectar 

Low to 

itae 

helleri 

tuga Bay 

Santa Fe Is. ; Cliffs 
above Barrington 
Cove 

Pollen, nectar 

moderate 

Low 


Scalesia 

pedunculata 

Floreana Is.: Forest 
Zone nr. Saddle 
Point 

Santa Cruz Is.: For- 
est Zone above 
Bella Vista 

Pollen, nectar 

Pollen, nectar 

Low to 
moderate 

Low to 
moderate 


various Pacific islands. Although the significance of these observations 
is not entirely clear, they suggest evolutionary stages in the elimination 
of nectaries. In such insular habitats a deficiency or lack of insect 
pollinators might possibly have resulted in reduced selection pressure 
to retain nectaries. 

Possible Role of the Carpenter Bee in the 
Establishment and Evolution of the Galapagos Flora 

At the present time, the Galapagos carpenter bee occurs on all major 
islands in the archipelago and in all vegetational zones from littoral to 
the Miconia forest, visiting small flowers and large, weedy adventives 
and endemics, plants which present their pollen or nectar at sunrise, 
others which have food available at sunset. 

However, since the bees require nectar for their own sustenance, 
nectar and pollen for their young, and wood in which to nest, they 
could not have been permanently established in the Galapagos until 
woody plants were present which either produced sufficient nectar and 
pollen to sustain the species, or were growing among flowering plants 
that did. In the case of butterflies and hawkmoths, both an abundance 
of nectar and appropriate larval food plants would have been a pre- 
requisite to establishment, thereby demanding a more diverse flora 
than necessarily would have been required by the carpenter bee, and 
taxonomic evidence suggests that they are more recent arrivals (Linsley, 
1966). 

Rick (1966) made pollination tests on 18 native species of flowering 
plants in the vicinity of Academy Bay, Santa Cruz Island. He con- 
sidered results with four of these species to be inconclusive, but flowers 
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of 13 proved capable of automatic self-pollination and the remaining 
species was demonstrated to be self-compatible but apparently not auto- 
matically selfed. Although this sample was small, the absence of any 
evidence for self-incompatibility and the lack of dependence on insect vis- 
its contrast with general pollination relations known of other species in 
the tested families. This is consistent with the principle expressed by 
Baker (1955) relative to self-compatibility and establishment after long- 
distance dispersal. Flowers of nine of the tested species were visited by 
the only species of bee known to be native, Xylocopa darwini; birds 
and possibly flies and moths accounted for the pollination of two; he 
found no pollinators for the remainder. Many of these are woody plants 
suitable for carpenter bee nesting and they produce nectar and/or pol- 
len acceptable to the bees. However, most are small-flowered or drab. 
Not being dependent upon cross-pollination, their flowers have not 
been selected for the attraction of insects. We take this as evidence 
that they preceded the bees on the islands. 

On the other hand, the abundance of weedy plants and other adven- 
tives suggests that they were established wth ease, and their general 
attractiveness to the carpenter bees indicates that the bees may have 
helped materially or accelerated the process of establishment (butter- 
flies and hawkmoths have probably helped to some extent also). This 
obviously applies to those plants requiring cross-pollination among 
species deliberately introduced by man, including various agricultural 
crops, since honeybees are absent. 

It is of interest in this connection to compare the proportion of 
endemic species among the plants in the observed list of plants visited 
by X. darwini (27 per cent of those in Table 4) with that in the Gala- 
pagos flora as a whole (41 per eent of the species listed by Stewart, 
1911). A test of significance applied to the deviations from values 
expected from a 2 X 2 contingency table of these two sets of data 
yields a of 4.08 with a probability of 0.02 to 0.05 that such a devia- 
tion could result solely from random distribution. Since the regions 
sampled were exceptionally rich in endemic species, the difference can- 
not be attributed to a bias of sampling against endemics. In our esti- 
mation, it most likely reflects a preference of the bees for the non- 
endemic plant species. 

We tentatively conclude, therefore, that the Galapagos carpenter bee 
probably played a greater role in the establishment of immigrant plant 
species than of ancestors of the older endemic species and that evolution 
among at least some of the endemic elements could have taken place 
without the aid of the carpenter bee. More definite conclusions must 
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await more definitive information on the taxonomic status of the Gala- 
pagos carpenter bee and data indicating to what extent immigrant ele- 
ments in the Galapagos flora are actually dependent upon insects for 
cross-pollination. 
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Observations on Dioxys productus productus (Cresson) as a 

parasite of Anthidium utahense Swenk 

(Hymenoptera : Megachilidae) 

Elbert R. Jaycox^ 

University oj Illinois, Urbana 

Bees of the genus Dioxys are “parasites,” or depredators of larval 
food, of several genera of megachilid bees, including Anthidium, Mega- 
chile, and Osmia (Hurd, 1958). The biology of the genus is not well 
known although Dioxys adults have been observed in the field and 
reared from nests of their hosts (Newberry, 1900; Hicks, 1929). In 
1962, I observed Dioxys females visiting nests of Anthidium utahense 
Swenk at North Logan, Utah, and later obtained adults from the nests. 
The following observations are offered as an addition to our knowledge 
of the biology of these bees. 

Female Anthidium utahense nest in the ground in holes and crevices, 
frequently using cavities made by other insects and animals. They 
readily accept artificial nest cavities which offer vertical holes at ground 
level. I used short lengths of 2- by 4-inch lumber drilled with holes 1 
to 3 inches apart along one of the narrow sides and buried so that this 
side was even with the surface of the ground. Soda straws 6.5 and 7.5 
mm in diameter and 70 to 75 mm long were inserted in the holes to 
facilitate removal of completed nests. Blocks of wood so prepared were 

1 Associate Professor of Apiculture. These observations were made while the author was employed 
by the U. S. Department of Agriculture, Wild Bee Pollination Investigations, Utah State University, 
Logan, Utali, in cooperation with the Utah Agricultural Experiment Station. 
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placed in sandy areas close to Phacelia and Melilotus plants which the 
bees visited for nectar and pollen. Thistles (Cirsiuin) and sagebrush 
{Artemisia) were also available nearby as sources of down which 
Anthidium females use for nest material. 

On 21 June while eolleeting completed nests, I notieed a female A. 
utahense with a load of down entering the easternmost hole in a nest 
block on a sandy ridge. Two days later I observed nesting aetivity at 
the bloek for about 2 hours in the early afternoon. A female bee, pre- 
sumably the same one, was carrying pollen into the hole at the end of 
the wooden block. She spent about 10 to 27 minutes gathering a load 
of pollen. A second female, carrying loads of down, was working in 
two other holes in the same block a few inches away. To obtain a load 
of down, the female spent about IV 2 to 8 minutes away from the nest. 
During one of these trips, a female Dioxys entered the nest briefly and 
flew away. About an hour later a female Dioxys entered the nest into 
whieh the first Anthidium was carrying pollen. She stayed in the nest 
1 minute 35 seconds and was caught as she emerged. The three pos- 
terior segments of her abdomen were noticeably smeared with pollen. 
The following day at 11 a.m. I observed that this nest was completed, 
with fine gravel filling the straw to the top. 

I collected the nests from this block, and others nearby, on 24 July 
1962. When I examined them on 10 August, four nests contained 
cocoons lacking the nipple found on cocoons of Anthidium and some 
other related genera. Each of the four nests contained two completed 
cells and, in each case, the atypical cell was the bottom one. One of 
these atypieal cells was extremely small, even for A. utahense^ and an- 
other was misshapen. All the cells were cold-conditioned at 55° and 
42° F for about 5 months and then incubated at 84° F for emergence. 
After 19 days at the last temperature, three A. utahense females emerged 
from the normal, upper cells of the parasitized nests. At the same time, 
I also found a male Dioxys which had apparently emerged earlier and 
was dead and dry. When adults did not emerge from the other three 
eells, I opened them. The small cell eontained an undeterminable bee 
larva which apparently died in the process of pupation. The other two 
cells contained dead, fully developed, female Dioxys. 

Completed nests of A. utahense contained 1 to 4 cells and averaged 
2.1 cells per nest. The top cells or single cells produced a 4 : 1 pre- 
ponderance of females. In the lower cells the ratio was reversed in 
favor of the males. Linear cell series in nests of most aculeates produee 
more males than females in the outermost cells, just the opposite of A. 
utahense. 
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In my collection of immature specimens of Anthidium I found two 
mature larvae which have been identified by Dr. Jerome G. Rozen, Jr., 
The American Museum of Natural History, as Dioxys sp. They were 
found in nests of Anthidium collected at Smithfield, Utah, in 1961 and 
1962. These larvae, probably Dioxys productus productus, will be de- 
scribed by Dr. Rozen. 

Additional observation of Dioxys are needed to determine the site 
of egg deposition and its relation to the position, in a cell series, of the 
parasitized cell. The pollen on the abdomen of the female Dioxys which 
I collected may indicate that the egg is laid deep in the pollen mass or 
in the down beneath it. The nature of the early instar larvae and their 
relationship with host eggs or larvae also need investigation. 
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The Genus Aspidaphium Burner 

(Homoptera : x\phididae) 

Clyde F. Smith and George F. Knowlton^ 

The genus Aspidaphium which occurs on mosses was originally de- 
scribed by Borner (1939) with A. escherichi as the type of the genus. 
A. jeschkei was described at the same time. Later, A. cuspidati was 
described by Stroyan (1955). Borner and Heinze (1957) and Heinze 
(1960) discussed the genus and presented a key to the species. Stroyan 
(1963) studied the material he had been able to collect during recent 
years as well as the Borner types and he concluded that A. jeschkei 
Borner was a synonym of A. escherichi Borner. This paper presents the 
description of a new species of Aspidaphium and a key to the known 
species. 


^ Contribution from the Department of Entomology, North Carolina State University at Raleigh, 
North Carolina, and the Department of Zoology, Utah State University, Logan, Utah. 

This work was partially supported by a grant from the American Philosophical Society. 
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Genus Aspidaphium Burner, 1939 

The genus is redescribed as follows; Head of young nymphs with or without 
sculpturing; antennae four-segmented; abdomen without sculpturing or papillae; 
hind tibiae spinulose. Aptera with vertex broadly arched, head and body granu- 
lated or covered with head-like papillae especially on the sides of the body. 
Antennae may be five- or six-segmented in aptera and alate. Media one- or two- 
branched. Siphunculus with opening oblique or on the side. Cauda small, blunt, 
constricted before the apex. 

Type of the genus. — Aspidaphium escherichi Borner, 1939. 


Key to Species of Aspidaphium 

1. Processus terminalis of alate and aptera 2.00 or more times as long as 
base of antennal segment V ; opening of sipbunculus at tip and 

slanted utahensis Smith and Knowlton, new species 

Processus terminalis less than 2.00 times as long as base of antennal 
segment V ; opening of siphunculus tending to be toward the side and 
partially covered at tip 2 

2 (1). Processus terminalis from 1.20 to 1.50 times as long as base of anten- 
nal segment V in aptera and 1.67 to 2.18 times as long as base in 
alate; aptera with very strong and regular papillar sculpture, the 
lateral papillae being flat- or convex-topped and with a basal con- 
striction cuspidati Stroyan 

Processus terminalis 0.78 to 1.16 times as long as base of antennal 

segment V in aptera and 1.00 to 1.18 times as long as base in alate; 

aptera with very variable sculpture, but with the lateral papillae not 
regularly flat-topped or constricted at the base escherichi Borner 

Aspidaphium utahensis Smith and Knowlton, new species 

Apterous vivipara. — (Table 1 and Fig. 1.) Dark brown, appendages generally 

lighter than the body, siphunculi and cauda nearly as dark as the body. Lateral 

papillae very conspicuous, especially on specimens collected in fall of year, mid- 
dorsal papillae less pronounced; siphunculi dark, with squamiform sculpturing, 
opening oblique, with only a slight indication of the opening having migrated to 
the side; cauda dark, apparently bearing three or four hairs which are small and 
difficult to see. 

Some of the apterae were conspicuously smaller than others (see Table 1, Nos. 
7 and 11) but no morphological differences which were considered significant 
were observed. 

Alate vivipara. — Mounted specimen. Head dark brown; antennae light brown, 
five- or six-segmented as this specimen has five segments in one antenna and six 
segments in the other, antennae of alatoid nymphs with five or six segments. 
Sensoria oval, scattered irregularly over antennal segments HI and IV, and V 
when antennae are six-segmented. Thorax dark brown, wings hyaline, veins con- 
spicuous, media with one branch, legs pale brown. Abdomen pale, with dark, 
broken sclerites on dorsum; siphunculi dark brown, without flange and with an 
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Table 1. Measurements in millimeters of Asphidaphium utahensis. 



Body Head 
Length Width 

Antennal Segments 

Rostral 
IV + 
V 

Hind 

Tibia 

Hind 

Tarsus 

Si- 

phun- 

culus 


No. 

HI 

IV 

V 

Cauda 






Apterous vivipara 





U 

1.00 

0.30 

0.20 

0.10 

0.07 -f- 0.18 

0.07 

0.41 

0.08 

0.15 

0.05 

2 

1.09 

0.32 

0.24 

0.11 

0.07 + 0.20 

0.06 

0.34 

0.08 

0.18 

0.05 

3 

1.00 

0.32 

0.15 

0.08 

0.06 -f- 0.13 

0.07 

0.36 

0.07 

0.14 

0.06 

4 

1.08 

0.35 

0.28 

0.15 

0.09 -b 0.21 

0.07 

0.48 

0.09 

0.17 

0.06 

52 

1.09 

0.32 

0.25 

0.12 

0.08 + 0.18 

0.07 

0.48 

0.10 

0.17 

0.07 

6 

1.06 

0.36 

0.27 

0.14 

0.08 -t- 0.20 

0.07 

0.50 

0.10 

0.16 

0.05 

7 

0.70 

0.27 

0.13 

0.07 

0.06 -f 0.13 

0.06 

0.30 

0.06 

0.09 

- 

8 

0.94 

0.30 

0.20 

0.10 

0.07 + 0.16 

0.07 

0.41 

0.07 

0.15 

0.06 

9 

1.10 

0.34 

0.18 

0.09 

0.07 + 0.14 

0.08 

0.43 

0.08 

0.18 

0.06 

10 

1.05 

0.32 

0.21 

0.09 

0.07 + 0.15 

0.07 

0.45 

0.07 

0.16 

0.06 

11 

0.85 

- 

0.12 

0.06 

0.05 + 0.13 

0.06 

0.29 

0.06 

0.11 

0.05 






Alate vivipara 





U 

1.15 

0.32 

0.37 

0.13 

0.09 -1- 0.22 

- 

0.57 

0.06 

0.13 

0.06 

^ Spf 

3cimens no? 

;. 1-6 from collection 

no. 60-948; nos. 

7-8, coll. no. K 

63-197; 

no. 9, 

coll. no. 


K 63-3; nos. 10-11, coll. no. K 39. 

2 Holotype. 

3 Alate vivipara coll. no. K-43. The antenna on the right side was five-segmented and six-segmented 
on the left side. Measurements of segments 111— VI were 0.27, 0.16, 0.17, 0.09 plus 0.22, respectively. 


oblique opening; cauda dark, apparently bearing three small and inconspicuous 
hairs, two on one side and one on the other side. 

Types. — Holotype (Coll. 60-948), United States National Museum. 
Paratypes (Coll. 60-948) North Carolina State University at Raleigh, 
and the collections of the authors. 

Type locality. — Aspen Grove, Mt. Timpanogos, Utah. Collec- 
tions: Holotypes and paratypes were collected individually from moss 
{Cratoneuron filicinum (Hedw.) Roth, determined by Lewis Anderson, 
Duke University, Durham, N. C.). Mt. Timpanogos (Aspen Grove), 
Utah, 26 August 1960 (Coll. 60-948 C. F. Smith and C. K. Smith), holo- 
type and 16 paratypes mounted on 11 slides. 

The other collections were made by G. F. Knowlton (K) and cohorts (Mrs. M. 
W. Knowlton = MWK; W. J. Hanson = H; K. Tilley = T) from field collections 
of moss placed in a Berlese funnel. Utah: American Fork Canyon, 7/19/51 (K) 
1 slide. Blacksmith Fork Canyon, 5/3/63 (K 63-9) 1 slide; 5/3/63 (K 63-11) 1 
slide; 10/8/63 (K 63-77 K.-Hanson) 1 slide; 10/8/63 (K 63-82 K.-Hanson) 6 
slides; 10/8/63 (K 63-83 K.-Hanson) 4 slides; 10/14/63 (K 63-107) 2 slides. 
East Canyon, 10/22/60 (K 454) 1 slide; 10/23/60 (K 452) 1 slide; 10/24/62 (K 
62-85) 1 slide. Logan Canyon (Ricks Spring), 9/18/63 (K 63-112) 4 slides; 
9/21/63 (K 63-110) 4 slides; 9/24/63 (K 63-70) 4 slides. Logan Canyon (Rt. 
Fork), 10/23/60 (K-464) 1 slide. Logan Canyon (Spring Hollow), 9/6/59 (K-55) 
1 slide; 9/24/63 (K 63-65) 4 slides; 9/24/63 (K 63-75) 10 slides; 9/30/63 (K 
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Explanation of Figure 

Fig. 1. Aspidaphium utahensis Smith and Knowlton, new species. Photograph 
made by A. T. Olive. 


63-73 K-MWK) 10 slides. Logan Canyon (3rd Dam Area), 9/25/63 (K 63-74 K- 
MWK) 4 slides. Logan Canyon, 8/29/59 (K-38) 2 slides; 8/29/59 (K-39) 4 
slides; 10/15/60 (K-451) 1 slide; 10/21/60 (K-453) 1 slide; 10/26/60 (K-465) 
1 slide; 8/13/62 (K 62-70} 2 slides; 4/30/63 (K 63-4) 2 slides; 5/2/63 (K 63-3) 

3 slides; 5/8/63 (K 63-2) 4 slides; 9/11/63 (K 63-64) 2 slides; 9/14/63 (K 63- 

200) 1 slide; 9/18/63 (K 63-111) 7 slides; 9/20/63 (K 63-105) 6 slides; 9/20/63 
(K 63-108) 2 slides; 9/26/63 (K 63-72) 9 slides; 9/28/63 (K 63-69 K-MWK) 9 
slides; 10/1/63 (K 63-71) 6 slides; 10/3/63 (K 63-81) 3 slides; 10/4/63 (K 63- 
76) 6 slides; 10/7/63 (K 63-80); 10/8/63 (K 63-78 K-MWK) 2 slides. Idaho: 
Cub River Canyon, 12/9/58 (K.-Tilley) 3 slides; 8/30/59 (K-40) 1 slide; 8/30/59 
(K-41) 1 slide; 8/30/59 (K-42) 1 slide; 8/30/59 (K-43) 3 slides; 9/8/59 (K-57) 
9 slides; 9/7/63 (K 63-60) 4 slides; 9/7/63 (K 63-62) 4 slides; 9/7/63 (K 63-63) 

4 slides; 9/7/63 (K 63-197) 4 slides; 10/12/63 (K 63-106) 3 slides; 10/12/63 (K 

63-113) 2 slides. 
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RECENT LITERATURE 

The Ground-Beetles (Carabidae, excl. Cicindelinae) of Canada and Alaska. 
Part 3. By Carl H. Lindroth. Opuscula Entomologica, Supplementum XXIV. 
P. 201-408, text figs. 102-207, many compound. 18 October 1963. Price 35 
Swedish crowns. For sale at the Zoological Institute, University of Lund, Lund, 
Sweden. 

Students interested in the tribe Bembidiini of the United States proper should 
not overlook this important work. Just as the genus Bembidion is the largest in 
the family Carabidae on a world basis, so it is in the Nearctic fauna. Despite this, 
only two attempts have been made to treat a majority of our species in the past 
70 years: Hayward in 1897 and Casey in 1918 et. seg. Both are terribly out-of- 
date; Hayward’s series were often composite and Casey had an unusual concept 
of species. 

Lindroth’s masterly study is based on a knowledge of the Palearctic fauna and 
literature, extensive fieldwork in Canada and Alaska, examination of the major 
collections in the United States, and examination of the types. He has dissected 
the genitalia of most of the male types and gives illustrations for a great many 
species. There is a key to groups and a key to species which runs to 225 couplets 
and covers over 200 species and subspecies. Ten of the new species occur in the 
USA, four of them only there, and several species recorded for southern Canada 
may be expected in adjacent states. A number of the type localities are designated 
for old species. In addition to taxonomic notes, each species recorded from Canada 
and Alaska (total 162) has data under the headings Distribution, Ecology. 

This Part 3 also contains the last two pages on Trechus and treatments of 
Asaphidion and Phrypeus . — Hugh B. Leech, California Academy of Sciences, San 
Francisco. 
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New Timema from Nevada and Arizona 

(Phasmodea : Timemidae) 

H. F. Strohecker 
University of Miami, Coral Gables, Florida 

Tinkham in 1942 published a synopsis of the species of Timema 
known up to that time. Heifer in his manual on orthopteroid insects 
illustrated the male abdominal appendages of all species described up 
to 1963. 

Tinkham, in his discussion of the genus, predicted the finding of 
species of the genus in the Hualpai Mountains and in the mountains of 
southern Nevada. This forecast was fulfilled by the capture of a male 
specimen of Timema in the Hualpai Mountains by Dorothy and Joseph 
Knull. The collection of a series of specimens in Nevada was made by 
R. C. Bechtel and R. W. Lauderdale. 

Timema dorotheae Strohecker, new species 

(Fig. 1) 

Pale brown with a dark median stripe on head and pronotum, and a narrow 
dark line on the lateral areas of each abdominal tergite. The insect is similar in 
all respects to Timema ritense Hebard from southeastern Arizona, the only salient 
difference being in the form of the left cercus of the males. The great similarity 
suggests racial status of the Hualpai form but the limited vagility of these insects 
and their occurrence in mountains separated by semidesert areas argues against 
present genetic continuity of the populations of Timema in southeastern and 
northwestern Arizona. 

The single specimen at hand is somewhat teneral, with abdominal appendages 
distorted. Drawings were made after the last few abdominal segments had been 
removed, treated in 10% KOH and preserved in glycerol. Length 14.5 mm. 

Holotype male. — Hualpai Mountains, Mohave County, Arizona, 4 
July 1937, D. J. and J. N. Knull (author’s collection). 

The species is named for Dr. Dorothy Knull. 

Timema nevadense Strohecker, new species 

(Figs. 2, 3) 

Male. — Large and robust for genus. Head wide, the areas behind the eyes in- 
flated. Entire upper surface shining, smooth, without the tubercles seen in some 
species. Right cercus similar to that of T. podura but with internal apical angle 
more acute and produced. Left cercus subcylindric with broad internal flange and 
very large basal tooth. Intradextral process somewhat foot-shaped, its outer mar- 
gin with seven or eight sharp denticles. Length (exclusive of cerci) : 16.2 mm. 

Female. — Head proportionally smaller than in male. Subgenital plate triangu- 
larly produced with narrowly rounded tip. Apex of tenth tergite rather deeply 
emarginate. Length (exclusive of cerci) : 24 mm. 
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Fig. 1. Timema dorotheae Stroliecker, new species, abdominal appendages of 
male, dorsal view. Fig. 2. Timema nevadense Strohecker, new species, abdominal 
appendages of male, dorsal view. Fig. 3. Timema nevadense Strohecker new spe- 
cies, apex of abdomen of female, dorsal view. 


The dried male holotype is now huffy hrown with sides of head and body dark 
brown, and with a median dark stripe on head and pronotum. The other speci- 
mens were collected in alcohol, subsequently cleared in xylene, and dried. Bechtel 
reports that in life four of the males were green, of the color of juniper foliage, 
and one was brown. The females were gray and white. 

Holotype male . — Mt. Springs Summit, Clark County, Nevada, 
5,400 feet, 26 May 1961, on Finns monophylla, R. C. Bechtel (Califor- 
nia Academy of Sciences). Allotype female, Mt. Springs Summit, Clark 
County, Nevada, 5,400 feet, 22 May 1963, on juniper at night, R. W. 
Lauderdale (California Academy of Sciences). Paratypes, one pair in 
coitu with data as for holotype, and three males and two females taken 
on juniper, 22 May 1963 by Bechtel and Lauderdale (Nevada Depart- 
ment of Agriculture and author’s collection). 

Bechtel notes {in litt.) that the six specimens collected in 1963 “were 
obtained at night — we spent about 3 hours in getting them. I tried 
during a cloudy day on the 23rd but had no success. 

“Some of the larger vegetation in the area in addition to Finns mono- 
phylla and three species of Jnniperns are Arctostaphylos pnngens, Cer- 
cis occidentalism Cowania stanshuriana, Fallngia paradoxa, Fraxinns (2 
spp.), Qnercns (2 spp.), Frunns fascicnlatam Rhns trilohata anisophylla, 
and Yncca — the names are taken mostly from Clokey: Flora of the 
Charleston Mountains.” 
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Observations on Territoriality and a New Nesting Substrate of 

Xylocopa calif ornica arizonensis Cresson 

(Hymenoptera : Apoidea) 

Lois Breimeier O’Brien and Charles W. O’Brien 

University of California, Berkeley 

On 10 April 1965 at 10 a.m. at the northwest clump of trees at 
Twentynine Palms Oasis, Joshua Tree National Monument, we ob- 
served 20 to 30 Xylocopa {Xylocopoides) calij ornica arizonensis Cres- 
son buzzing and flying in and out between the green leaves and skirt 
area of the fan palm, Washingtonia filifera (Lindl.) Wendl. This in- 
dicated a possible nesting site since the palms were not in bloom. When 
the fallen palm fronds were examined, several were found with old nest 
entrances. 

While trying to catch one of the carpenter bees for identification, 
several bees were noticed to have established territories. One hovered 
approximately seven feet off the ground in front of the branches of a 
dead tree (probably Salix) . In a period of about 15 minutes it chased 
eight or nine bees and always returned to what appeared to be the 
exact spot. Two other bees were seen hovering at about 15 feet off the 
ground about 1 foot in front of the skirts of two palm trees. These 
also chased other bees and returned to the same place. Another pa- 
trolled an area of about 5 by 8 feet about a foot above a blooming 
Salix shrub (10 feet above the ground). The bee flew off and returned 
about 4 times during the same period. During one of its absences an- 
other bee flew into the blossoms, but we disturbed it while trying to 
catch it. A male was caught and subsequently identified by Dr. Paul 
D. Hurd, Jr. This bee was feeding at Salix blossoms 20 feet away. 

Several long flights away from the palms were seen with one bee in 
the lead and two to four others following. Twice clusters of bees were 
observed tumbling in a roiling mass as they flew upward out of sight 
(once three bees, once five). Although we assume these were mating 
attempts, we were unable to observe their sex in flight. 

The two fronds subsequently cut open showed typical excavations. 
The entrance was on the under (inner) side of the frond with the bur- 
row extending downward toward the pendant fan leaf. One showed a 
2.5-cm excavation upward toward the trunk as well as a 15-cm excava- 
tion down the stem. A second frond (Fig. 1) contained undamaged 
cells with decayed contents; apparently contact with the ground had 
made environmental conditions unsuitable for development. The length 
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Explanation of Figure 

Fig. 1. Counterpart longitudinal sections of the nesting burrow of Xylocopa 
{Xjlocopoides) calif ornica arizonensis Cresson in a frond of fan palm, Washing- 
tonia filifera. 
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of the gallery was 21.7 cm, each cell was 1.8 to 2.2 cm long and 1.7 or 
1.6 cm wide. In this specimen the frond had broken off the palm at the 
entrance area. 

Bees of this subspecies are known to nest also in Agave, Yucca, 
Dasylirion, redwood, and Populus fremontii (Hurd, 1955: 45). The 
first three plants, in common with the palm, have a hard exterior sheath, 
a soft pithy interior, and a relatively small diameter. 

The authors especially wish to thank Dr. Paul D. Hurd, Jr. His 
interest in carpenter bees stimulated these observations and he iden- 
tified the bee involved. We are also grateful to Mr. William R. Super- 
naugh, Superintendent, Joshua Tree National Monument, for granting- 
permission to conduct these observations of National Monument prop- 
erty. We further acknowledge the National Science Foundation (Grant 
GB 2973, “Carpenter Bees of the World”) for assistance with funds for 
photography and publication. One frond is being returned to the Joshua 
Tree National Monument, the other, with the bee, is being maintained 
in the voucher collection of the University of California. 
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Premature Eversion of the Ovipositor in a Pupa of 

Tribolium confusum DuvaP 

(Coleoptera : Tenebrionidae) 

Marjorie A. Hoy and Barbara B. Daly 

University of California, Berkeley 

Normal female pupae of Tribolium confusum Duval are characterized 
by the possession of large, ventral genital lobes anterior to the promi- 
nent urogomphi (Fig. lA) . A female pupa has been discovered which 
differed from this normal condition (Fig. IB). The pupa had de- 
veloped to the point of having a pigmented compound eye; mandibles 
were dark brown in color, and tarsal segments and tarsal claws were 
visible through the pupal cuticula. It was estimated from these criteria 
that this female was a day short of completing pupal development. The 


^ This investigation was supported by USPHS grant GM 08942 to Dr. I. Michael Lerner. 
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Explanation of Figures 

Fig. 1. The posterior ends of a normal female pupa (lA) and the aberrant fe- 
male pupa (IB) of T. confusum, ventral views. [Cxb = coxital baculus; Cxt =r 
coxite with its plates (PI, P2, P3, P4) ; Gib = genital lobe; Lap lateral 
abdominal projection; Mb = membrane; Sty = stylus; Uro = urogomphus; 
Vlb = valvifer baculus; Vlf = valvifer; Vul = vulva.] 


pupa completely lacked urogomplii, but all lateral projections of the 
abdominal tergites were present. The posterior part of the pupa ended 
in an extruding adult-like ovipositor which was not seen retracted while 
the female was alive, although the ovipositor was seen to move from 
side to side when it was touched. The various sclerites of the ovipositor 
(as drawn in Figs. 50, 51 in El Kifl, 1953) were identifiable, including 
the valvifers, valvifer baculi, the two coxites with their plates, and the 
coxital baculi. The adult-like styli were in their normal position, as was 
the anus. 

The literature on teratologies of Coleoptera, including the mono- 
graph by Balazuc (1948), appears to be lacking in examples of the 
type of malformation described here. 

The female died a few hours before ecdysis so it is not known whether 
the premature eversion of the ovipositor had any genetic basis. 
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A New Genus of the Tribe Euplectini in California 

(Coleoptera : Pselaphidae) 

A. A. Grigarick and R. 0. Schuster 

University of California, Davis 

The Pselaphidae of California have been more thoroughly sampled 
along the coast of Mendocino County than elsewhere. Most of the spe- 
cies taken in this area are represented from numerous localities and 
have been collected in large series. An exception to this is Pselaptrichus 
helferi Schuster and Marsh. It is relatively abundant but it known to 
inhabit only one particular place, a marsh that requires but a few 
minutes to walk across. This species could be called an ecologically and 
geographically “rare” species. The new species to be described here as 
the type of a new genus is known from a single specimen and must be 
quite “rare” from the standpoint of abundance, or occupy a habitat as 
yet unrecognized. This species is somewhat similar to Ahoeurhexius 
crenulatus Park, known from San Luis Potosi, Mexico. Dr. Park has 
examined the specimen and suggested that its abdominal structures differ 
significantly from Ahoeurhexius to justify a generic separation. 

Euboarhexius Grigarick and Schuster, new genus 

Type genus. — Euboarhexius sinus, new species. 

Diagnosis. — Trogastrina with the following characters: (1) pronotum with 
median longitudinal sulcus; (2) prosternum without longitudinal carina; (3) 
posterolateral pronotal margin crenulate; (4) tergites I to IV decreasing in size; 
(5) fourth tergite not sulcate, and without special setate areas on male; (6) with 
seven sternites. This genus is similar to Ahoeurhexius except that tergites I to IV 
become successively shorter (tergite IV of Ahoeurhexius is conspicuously longer 
than the others). Euboarhexius will key to the couplet containing Rhexidius in 
Park’s (1952) key to the genera of Trogastrina, but it differs from the latter genus 
by having a modified antenna and unmodified tergite IV. 

Euboarhexius sinus Grigarick and Schuster, new species 

Male. — Head and pronotum black; antennae, palpi, appendages, and elytra 
reddish; tergites I-IV black with intersegmental membrane yellow, posterior 
margin of IV and pygidium reddish. Head transverse, 235 fx long, 336 ji wide 
excluding eyes and mouthparts, eyes prominent, postantennal and vertexal foveae 
present; vertexal foveae over twice as far apart as distance from fovea to eye; venter 
with numerous long setae; mandibles with six or seven teeth. Antennae 635 /x 
long with segments III and IV smaller than I or H; remaining segments wider 
than long, nearly as wide as XI; V and VI prominently asymmetrical; margins of 
expanded side of segments VI-IX bearing thickened, curved setae; IX to XI with 
large specialized setae in addition to normal setae and those modified on VI to 
IX. Maxillary palpal segment I short, elbowed, H long, curved and widened dis- 
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Explanation of Figures 

Figs. 1-4. Euboarhexius smus Grigarick and Schuster, new genus and species. 
1, antenna; 2, pronotum, dorsal aspect; 3, aedeagus, dorsal aspect; 4, primary 
and secondary claw of mesotarsus. 
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tally, III and IV bulbar, IV larger and with short cone. Pronotum 473 long, 
430 wide; medianly and basally sulcate; postlateral margins crenulate; baso- 
lateral foveae present. Winged. Elytra 537 long; each elytron with four ante- 
basal foveae and a subhumeral fovea; sutural stria complete; three discal striae 
present, the laterad shortest. First visible tergite 200 long, with short basal 
carinae enclosing median pubescence; tergite II 141 ijl long, III 135 jx, and IV 
125 IX. Seven sternites present, with I longer than metacoxae, VII forms a penial 
plate closing a nearly symmetrical emargination in VI. Metacoxae contiguous; 
mesocoxae very slightly separated, the coxal cavities not confluent; postcoxal 
apodemes lacking. Pro-and mesofemur grooved to accommodate tibia. Tai'si with 
primary claw and curved accessory claw nearly one-third length of primary. Pro- 
sternum not carinate. Aedeagus 400 /x long, 240 il wide; parameres slightly asym- 
metric; internal sac tridentate. 

Holotype male. — Little River, Mendocino County, California, 
4 August 1957, J. R. Heifer. The specimen is cleared, lightly stained 
with lignin pink, and mounted in Piccolyte. It is deposited with the 
Department of Entomology, University of California, Davis. 
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Two New Flies from California 

(Diptera : Anthomyiidae and Muscidae) 

H. C. Huckett 

Riverhead, New York 

During the preparation of a survey of the families Anthomyiidae and 
Muscidae occurring in California the following two taxa were found, 
evidently unrecorded in the literature, and are herewith proposed as 
being new to science. 

Hylemya (Delia) glabritheca Huckett, new species 

Male and female resembling H. triseriata Malloch, from which they 
differ in having polished haustellum, and in the female by presence of 
one or more posteroventral bristles on hind femur. 

Male. — Grayish black, head with interfrontalia reddish cephalad and cheeks 
with rufous reflections, antennae and palpi black, haustellum polished; mesonotum 
subshining, with brownish median vitta and trace of darker lines along postsutural 
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series of dorsocentral bristles; abdomen with denser and paler gray pruinescence, 
and with blackish subtriangular marks on each segment, incisures lacking, hypo- 
pygium blackish and shiny. Legs black. Wings slightly grayish, brownish tinged 
basad, veins dark brown; calyptrae whitish or tinged, knobs of halteres dull yellow 
to yellowish brown and with trace of purple. 

Narrowest part of frons about equal to distance between posterior ocelli, inter- 
frontalia uninterrupted caudad, postocular setulae fine and mostly short, profrons 
and anterior part of cheeks much longer and higher respectively than width of 
third antennal segment, parafacials at narrower part as wide as the latter, cheeks 
abruptly tapering caudad below eye, ventral border of face not curved forward, 
facial margins polished at base of vibrissae, third antennal segment about 1.5 
times as long as at widest, arista minutely haired; mesonotum with series of 
acrostichals narrowly separated, and having one median stronger and two weaker 
presutural pairs of bristles, prealar bristle shorter than posterior notopleural; 
abdomen as in H. platura (Meigen), processes bare on inner half except for two 
or more fine firm preapical setulae on inner margin, outer half with bristles 
gradually becoming longer from base to apex, gonostyli slender, styliform. 

Foretibia with weak apical and one mid-posteroventral bristle, mid-femur with 
proximal series of weak anteroventral and more extensive series of longer postero- 
ventral bristles, mid-tibia with one anterodorsal, one or two posterodorsal, two 
posterior bristles, hind femur with full series of lengthy anteroventral and shorter 
posteroventral bristles, hind tibia with extensive series of anteroventral bristles 
that become fewer on distal half, with full posteroventral series and partial, 
proximal, posterior series of finer setulae. 

Wings with costal setulae and thorns weak, m-cu crossvein semierect and slightly 
sinuous; calyptral scales subequal. 

Female. — Parafrontals and parafacials slightly brownish, mesonotum with three 
faint vittae, abdomen silky, subshining, with brownish dorsocentral stripe, halteres 
purplish; frons across middle slightly wider than one-third maximum diameter 
of head as viewed from above, ventral border of face curved cephalad; sterno- 
pleural bristles 2 : 2, ventral bristle in each case weak or setulose, marginal bristles 
of abdominal terga weak, sclerites of ovipositor shiny and at apex with slender 
setulae. Foretibia with mid-anterodorsal, mid-femur with two or three weak 
anteroventral and four or five longer posteroventral bristles on proximal half, mid- 
tibia with one or two anterodorsal, distal of two posterior bristles short and oc- 
casionally more posteroventral, hind femur with full series of anteroventral, the 
bristles becoming shorter proximad, two or three fine short posteroventral bristles, 
hind tibia with three to five anteroventral, five or six anterodorsal, three or four 
posterodorsal bristles. 

Length, ca. 6 mm. 

Holotype male. Redwood City, San Mateo County, 29 March 
1948 (P. H. Arnaud, CAS). Allotype female, same locality as holotype, 
27 March 1948 (P. H. Arnaud, CAS). Paratypes, five females, same 
locality as holotype, 24 April 1948 (P. H. Arnaud, CAS). One male, 
Tesla, Alameda County, 22 March 1953 (J. G. Rozen, UCB). One fe- 
male, Oakland, Alameda County, 19 March 1957 (J. F. Lawrence, 
H.C.H.). 
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Coenosia (Limosia) conforma occidentalis Huckett, 

new subspecies 

The species Limosia conforma Huckett and L. compressa (Stein) are 
readily separable from other species in the subgenus Limosia by the 
presence of a slender lengthy preapical posterodorsal bristle on hind 
tibia. In addition there is usually present a weak bristle at middle of 
posterodorsal surface of hind tibia. The hind tarsi are nonslender, 
metatarsus being foreshortened. The femora are all fulvous or yellow. 
The anal segment (tergum 9) in male is swollen and bare, nearly 
bristleless. 

The subspecies, C. c. occidentalism differs from typical specimens of 
C. conforma and C. compressa in having a black patch along dorsum of 
forefemora, or, as in the holotype, the forefemora may be extensively 
black. I have yet to see a specimen of C. conforma from California 
having forefemora entirely yellow. 

Length 5.5 mm. 

Holotype male, Dollar Lake Trail, San Bernardino Mountains, 
California, 10 July 1956 (G. 1. Stage, UCB). Allotype female, Biledo 
Meadow, Madera County, 27 July 1946 (H. Chandler, UCB). Para- 
types: California: One female, Santa Ana River, South Forks Meadow, 
San Bernardino County, 25 June 1948 (A. L. Melander, USNM). One 
female, Carnelian Bay, Lake Tahoe, Placer County, 17 June 1958 (R. 
M. Bohart, UCD). One male, Sagehen, near Hobart Mills, Nevada 
County, 2 July 1954 (J. C. Downey, UCD). One male, 5 miles east of 
Webber Lake, Sierra County, 30 July 1955 (E. A. Kurtz, UCD). One 
female. Summit Lake, Marble Mountains, Siskiyou County, 23 August 
1962 (E. Mezger, UCD). Washington: One female, Mt. Adams, 24 
July 1921 (A. L. Melander, USNM). Alaska: One female, Wrangell 
Island, 1 August 1951 (B. Malkin, H.C.H.). 
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Studies on the Bionomics of Tragidion armatum LeConte 

(Coleoptera : Cerambycidae) 

John A. Chemsak and Jerry A. Powell 
University of California, Berkeley 

Tragidion armatum LeConte, a large bright orange and black beetle, 
is widespread in desert areas from western Texas to southern California. 
Despite its showy appearance, the habits of this species have remained 
poorly known. Biological information is summarized by Linsley (1962) 
who states that the larvae make conspicuous burrows in dry stalks of 
Yucca and Agave. Of the six known species of Tragidion in the United 
States, only T. armatum uses Yucca and related plants as hosts. The 
remaining five are recorded as utilizing Quercus, Rhamnus, Prosopis, 
and Baccharis. 

The broad geographical distribution of T. armatum indicates that a 
number of host species are used. In New Mexico, Townsend (1892) 
reared the beetle from Yucca angustifolia, while in California it has 
been recorded in association with Yucca whipplei (Coquillett, 1893; 
Fall, 1901; Hicks, 1929) and Y. brevifolia (Linsley, 1957, 1962). 
Linsley, et al. (1961) reported the rearing of T. armatum from an Agave 
in Arizona. Specimen records in the California Academy of Sciences 
and California Insect Survey indicate that Agave deserti is a host in 
southern California on the western margin of the Colorado Desert and 
that both Agave and “Dasylirion^ are used in southern Arizona. 

During extensive surveys in 1963 and 1964 of the three dominant 
California yuccas, Y. schidigera, Y. brevifolia, and Y. whipplei, Tragi- 
dion was found only in the latter two hosts in a restricted zone along 
the western edge of the Mojave Desert. Examination of Y . whipplei at 
numerous sites throughout its range in California indicated that this 
host species is used only along the eastern margins of its range, pri- 
marily where the distribution of Y. brevifolia or Agave deserti overlap 
that of Y. whipplei (Map 1). An additional Yucca, possibly elata, was 
verified as a host of T . armatum at a locality west of Wickenburg, Ari- 
zona, in July 1964. 

Stalks of Y. whipplei and Y. brevifolia containing larvae of T. 
armatum were caged in the laboratory. Additional larvae successfully 
transformed into adults in dry pillboxes or when introduced into stalks 
of the same or a different host plant in the laboratory. Stalk sections 
of Agave or Y. whipplei were split longitudinally and a larva was placed 
in an artificial concavity gouged in the pith. The two halves were then 
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rejoined and taped together permitting the larvae to resume feeding. 
Observations on larval feeding were made and behavior of subsequently 
emerged adults was studied. 

Adult Behavior 

Flight Period. — Adults of T. armatum are reported as being active 
from April to August over the distributional range as a whole. HoW' 
ever, California collection records and our data indicate that the spe- 
cies flies during April and early May in association with Y . brevifolia 
and in June and early July where Agave and Y. whipplei serve as hosts. 
It is probable that emergence is synchronized with host development in 
a manner enabling adults to be active when green flowering scapes are 
available. Adults have been reported on green stalks by Townsend 
(1892) and Coquillett (1893). Fall (1901) stated that beetles were 
active during blooming of the host. 

Mating Behavior. — Observations on mating behavior were made on 
freshly emerged individuals in the laboratory. Successful matings were 
carried out on dry host plant material in cages and in cardboard con- 
tainers as well. 

Copulation was usually attempted by the males at the first physical 
contact with the females. As soon as contact was made the male began 
to orient himself into the proper copulatory position. After mounting, 
the male clasped the female with his prothoracic and mesothoracic legs. 
The front pair usually grasped the pronotum or less often, the head, 
while the middle pair either hooked onto the middle coxae or went 
around the middle legs of the female. The antennae of the male were 
positioned out to the sides and slightly curved while those of the female 
were held back toward the body. Before successful coupling was ac- 
complished the male maxillated the pronotum of the female with his 
palpi. This action apparently serves to pacify her since the process is 
repeated during copulation at signs of agitation or attempts to break 
away. A response on the part of the female was involved since success- 
ful joining was initiated when the female slightly distended the abdomen 
and spread the apical tergite and sternite. The male then placed the 
tip of the abdomen between the open sclerites of the female and inserted 
the phallus. A pulsating of the male abdomen was the only copulatory 
movement evident. 

The duration of actual mating varied from 30 seconds to 3 minutes, 
but in most cases the pair maintained their positions for up to 10 min- 
utes after disengagement of the genitalia. In many instances the same 
pair copulated more than once before the female dislodged the male. 
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Also a female sometimes mated with more than one male before ovipos- 
iting. 

OviPOSiTiON. — The oviposition habits of the Cerambycidae have been 
categorized into two major types (Butovitsch, 1939; Linsley, 1959). 
These types may be basically summarized as (1) searching and oviposi- 
tion exclusively with the ovipositor (most Cerambycidae) and (2) egg 
site selection and preparation with the aid of the ovipositor and mandi- 
bles (Lamiinae). Observations on oviposition behavior of T. armatum 
in the laboratory show that this function has features which are unlike 
those of other known cerambycids. 

The ovipositor and accessory structures of the Purpuricenini are very 
distinctive, in fact may be considered as characteristic of this tribe, as 
well as the closely related tribes Pteroplatini, Trachyderini, Torneutini, 
some Platyarthrini, and the genera Chrotoma and Chlorida, presently 
assigned to the Hesperophanini. The apex of the eighth abdominal seg- 
ment protrudes visibly between the apical abdominal sclerites. Its mar- 
gin is provided with a fringe of setae. Those of the ventral margin are 
large, curved, and bristle-like, visible even on dried specimens (Fig. 1). 
The function of this fringe has been unknown. The ovipositor is quite 
short (Fig. 1) and appears to be incapable of being exerted beyond the 
apex of the fringe. 

A dry stalk of Yucca whipplei was introduced during the day into a 
cage with a recently reared and mated female. She began searching for 
oviposition niches by arching the abdomen, slightly distending the 
fringed segment so the hairs were in contact with the substrate, and then 
proceeded to walk over the stalk. The purpose of this “sweeping” was 
not apparent until the egg was laid. When a suitable oviposition site 
was found, she stopped, slightly pulsated the abodmen, and deposited 
the egg. The ovipositor, though not visible during the process, probably 
serves to probe the plant surface for appropriate niches as it does in 
other cerambycids which lack the specialized bristle fringe of the eighth 
segment. The eggs when laid on the stalk surface were completely 
covered by an ovoid mount (2 mm by 1.5 mm and 1.5 mm high) of 
very fine granular dirt particles (Fig. 2). Subsequent examination of 
the genitalia and associated structures revealed an accumulation of fine, 
dark, dustlike debris in a pouch-like concavity between the bristle fringe 
and the ovipositor. Evidently the abdominal fringe when passed over 
the host plant surface (or in this case, possibly other surfaces within 
the cage) picks up small particles of dirt and debris. When the egg is 
deposited, a glutinous secretion is probably released which binds the 
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Explanation of Figure 

Fig. 1. Distended ventral aspect of the eighth abdominal segment of female 
Tragidion armatum LeConte showing the setal fringe along the outside margin 
and portions of the genitalia. 


particles together over the egg surface. This covering is shaped by the 
action of the internal eighth abdominal segment and ovipositor. 

This behavior was confirmed by subsequent discovery of the eggs in 
the field at several sites, on three host species. These eggs were covered 
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by a much paler material resembling the sandy substrate characteristic 
of desert areas. Thus the oviposition behavior and associated structures 
of T. armatum are analagous to the tortricid moth Decodes fragarianus 
(Busck) (Powell, 1964). Females of Decodes and related genera were 
found to accumulate debris particles on the ovipositor pads by means 
of specialized setae. In most tortricids the setae of the ovipositor pads 
apparently function solely as sensory organs. As in the case of the 
moth, numerous genera related to T ragidion may be presumed to have 
similar habits on the basis of their similar structural modification. 

During field observations in early July 1964, we found eggs at several 
localities. Previous knowledge of the appearance of the eggs in the 
laboratory made it relatively simple to find them in the field. Numerous 
eggs were found on the green, 1964 inflorescence stalks of Y. whipplei 
about five miles east of Gorman, Los Angeles County, California. The 
eggs were all deposited in depressions or scars on the stalk. Possibly 
some of these scars were made by adult gnawing as reported by Town- 
send (1892). The number of eggs ranged up to eight per stalk and 
most eggs were found below the inflorescence area. On 7 July these 
had not yet hatched. 

At an area 21 miles east of Gorman, eggs were found on 1964 stalks 
of Y. brevifolia. All had been laid in cracked or split parts of the stalks 
and some were found on the side branches. These trees had six to eight 
eggs per stalk and early instar larvae were present in many of them. 
The presence of young larvae suggests that the eggs had been laid and 
hatched some time previously. Blooming of Y. brevifolia occurs in 
early April, at least a month ahead of Y. whipplei in this area. The 
flight period of adult beetles appears to vary correspondingly. 

Observations were also made 6 miles west of Wickenburg, Arizona, 
on another Yucca, probably elata. Here also eggs were numerous on 
drying stalks in pits and scars. A number of the stalks had eggs de- 
posited near the top of the inflorescence area. 

The young larvae hatch out through the bottom of the egg and pro- 
ceed to mine their way directly into the stalk. At this time the ap- 
pearance of the eggs is unchanged with no evidence of hatching apparent 
externally. Those collected on 7 July were placed in salve tins still at- 


Explanation of Figures 

Fig. 2. Upper left: Dorsal view of eggs of Tragidion armatum LeConte laid 
along scar on Yucca whipplei stalk. Upper right: Underside view of T. armatum 
egg. Lower left: T. armatum egg laid in scar of a green Y. ivhipplei stalk. Lower 
right: Side view of T. armatum egg on Y. ivhipplei stalk. 
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tached to small strips of the stalk. The emergence of larvae 2 days 
later was possibly accelerated by desiccation of the plant material. 

Flight records for adults suggest that a reasonable estimate of the 
duration of the egg stage would be 2-3 weeks in the field. According to 
Linsley (1961) the incubation period for eggs of most Cerambycidae 
ranges between 2 and 5 weeks. 

Larval Behavior 

The larva of Tragidion armatum has been described by Craighead 
(1923). 

Upon hatching the larvae bore through the bottom of the egg, directly 
into the plant where they begin to feed in the pith. During feeding the 
larvae construct burrows which run with the longitudinal axis of the 
main scape, parallel with the monocotyledonous fibers. The lumen be- 
comes tightly packed with frass along most of its length, but at intervals 
the gallery is empty (Fig. 3). In this study we found no cases of bur- 
rows opening to the exterior for frass exudation. 

In Yucca whipplei half-grown larvae were discovered at various 
heights in the stalks, which usually range 2 to 3 meters in length. In 
the field larvae were generally more common in the lower, larger por- 
tions. In the laboratory larvae moved up and down the stalks alter- 
nately. Evidently the orientation while feeding is subject to change 
depending on the presence of available, unused pith. Many stalks were 
found to contain several Tragidion larvae, burrows of Scyphophorus 
yuccae Horn (Curculionidae) , or externally damaged portions, etc., all 
of which act as factors in governing subsequent gallery formation. 

In Yucca brevifolia, the larger larvae were eonsistently found at the 
bases of dry inflorescence scapes, which are much shorter than in Y. 
whipplei, reaching to only about % meter. The interior has a woody 
consistency, much denser than the soft pith of Y. whipplei, and the bur- 
rows constructed in Y. brevifolia are correspondingly shorter. 

The pupation gallery is a broadened, hollow chamber which is con- 
structed at the end of the feeding gallery (Fig. 3). The pupal chamber 
curves towards the external surface, leaving only a thin layer to be cut 
through by the emerging adult and there is no frass packing adjoining 
the exit. The size of the pupal chamber varies considerably according 


Explanation of Figures 

Fig. 3. Larval work of Tragidion armatum in Yucca whipplei stalk with pupal 
chamber and adult emergence hole at middle. Right: Pupal chamber of T. armatum 
in stalk of Agave deserti. 
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Map 1. Distribution records of Tragiclion armatum LeConte with the distribu- 
tion limits of its host plants superimposed: 1, Yucca whipplei; 2, Agave deserti; 
3, Yucca brevifolia (after Benson and Darrow, 1944). 


to the size of the individual. Those feeding in Y . brevifolia apparently 
tend to be smaller. This size difference was pointed out by Tinsley 
(1957) in characterizing the subspecies T. armatum brevipenne, an as- 
sociate of Y. brevifolia. 

According to Townsend (1892) and Tinsley (1962) the life cycle of 
T. armatum requires one year. However, we have no direct evidence 
that larvae are able to complete development in one year. March and 


January 1966] chemsak & powell — bionomics of tragidion 45 


April collections of stalks produced the preceding year contained larvae 
of various sizes, but these failed to produce adults until the following 
year after storage at laboratory temperatures. A collection of Y. brevi- 
folia scapes taken in March 1964 by R. W. Thorp included stalks of 
several seasons and was the only one of our caged lots from which the 
beetles emerged during the same year that the collection was made. 

Host Plant Relationships 

During the present investigation, we found no clear-cut preference 
for one species of Agavaceae by Tragidion armatum in California. As 
shown on Map 1, the occurrence of the beetle evidently is limited to the 
deserts and inland mountain areas marginal to the deserts. So far as 
known, the species does not follow Yucca schidigera and Y. whipplei to 
the coast in southern California nor into northern portions of the latter 
plant’s distribution. Yucca brevifolia was found to be the most con- 
sistently used host (nearly every flowering stalk at some sites), but it 
was surveyed at only a few localities. However, consistent use of Y. 
brevifolia, and the restricted occurrence of the beetle on Y. whipplei, 
may be the result of factors associated with a desert environment and 
not to host preference. 

The following is a list of localities where hosts were investigated for 
presence of Tragidion armatum during 1963 and 1964. Field surveys 
consisted of examination of several to many dry stalks during spring or 
fall months. 

Agave deserti. — Riverside County; Pinyon Flat, 16 road miles southwest Palm 
Desert, Apiil, negative; Deep Creek, south of Palm Desert, April, larvae uncom- 
mon. San Diego County: 5 miles east Jacumha, March, negative. Arizona; Palm 
Cyn., Kofa Mountains, Yuma County, April, stalks scarce, one larva. 

Nolina parryi. — Riverside County: Pinyon Flat, 16 road miles southwest Palm 
Desert, April, negative. 

Yucca schidigera. — Riverside County: Pinyon Flat, 16 road miles southwest 
Palm Desert, April, negative. San Diego County: 4 miles west Jacumha, March, 
negative; 1 mile east Boulevard, March, negative; Buckman Springs, March, 
negative; Telegraph Canyon, Chula Vista, March, negative. 

Yucca brevifolia. — Los Angeles County: 21 miles east Gorman, March, July, 
larvae common; 22 miles east Gorman, March 1964, adults reared from old stalks. 
San Bernardino County: 1 mile southeast Desert Springs (=Pinon Hills), March, 
larvae common. 

Yucca whipplei. — San Benito County: New Idria, April, negative. San Luis 
Ohispo County: La Panza Camp, April, negative. Tulare County; Fairview, April, 
negative. Kern County: 4 miles west Miracle Springs, April, negative; 4 miles 
northeast Havilah, March 1963, April 1964, negative; 1 mile east Caliente, March, 
negative; Dove Springs Road, 1.5 miles east Kelso Vy., May, larvae uncommon. 
Los Angeles County: 5 miles east Gorman, March, larvae common; 1 mile south 
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Palmdale, March, larvae uncommon; 5 miles northwest Acton, March, negative; 
5 miles north Solemint, March, negative; 4 miles northwest Topanga, April, nega- 
tive. San Bernardino County: 1 mile southeast Desert Springs, March, larvae un- 
common; Verdemont, March, negative. Riverside County: Citrus Exp. Sta., River- 
side, March, negative; 10 miles southeast Valle Vista, April, negative; Santa Ana 
Mountains, west of Elsinore, March, negative. San Diego County: 5 miles north- 
east Fallbrook, March, negative; Cardiff-by-the-Sea, October, negative; 2 miles 
southeast El Cajon, October, negative; Buckman Springs, March, October, nega- 
tive. 

As discussed elsewhere (Powell and Mackie, 1965) areas of Yucca 
whipplei occupied by the subspecies Y. w. caespitosa are characterized 
by much more abundant bloom each year than is consistent in the 
typical race. Individual plants of the cespitose form, which occurs along 
the western edge of the Mojave Desert (Dove Springs, Gorman, Palm- 
dale, Desert Springs, etc.) commonly send up one to several flowering 
stalks each year, with the remainder of the clump of basal rosettes 
persisting. The typical form, which ranges through cismontane southern 
California, is completely solitary, and each individual dies after flower- 
ing once. Thus a more abundant and consistent supply of stalks is 
available to Tragidion in areas of Yucca whipplei caespitosa, and these 
are the populations which were found to support T. armatum during 
our study. The beetle was not found to be present in the solitary, cis- 
montane form, although at least one collection of adults (Laguna Moun- 
tains near Mt. Laguna Post Office, San Diego County, June 1952, 
Powell) may represent such an association. 

Discussion 

Tragidion armatum feeds in the larval stage in flowering scapes of 
various species of Agavaceae, including Agave, Dasylirion, and Yucca. 
The occurrence of T. armatum in California is apparently limited by 
factors other than availability of suitable host plants. As indicated in 
Map 1, Yucca whipplei is utilized only in areas marginal to the deserts, 
where the distributions of either Y. brevifolia or Agave deserti overlap 
or are nearly adjoining that of Y. whipplei. 

From observations both in the field and in the laboratory, the period 
of development of T. armatum from egg to adult requires 2 years, at 
least for many individuals. 

The modified eighth abdominal segment of T. armatum was found to 
be directly related to the oviposition habits. The setose fringe serves to 
accumulate sand particles from the substrate, which are then spread 
over the egg, forming a peaked mound. The discovery of the function 
of this fringe, as well as the oviposition behavior and the nature of the 
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eggs, may be very significant. Not only may biological observations 
on the groups of Cerambycinae possessing this structure be aided, but 
concepts in the higher classification of the subfamily may be affected 
as well. 
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The Avian Response to a Population Outbreak of the Tent 

Caterpillar, Malacosoma constrictum (Stretch) 

(Lepidoptera : Lasiocampidae) 

Richard B. Root 

Museum of Vertebrate Zoology, University of California, Berkeley^ 

It is a widely accepted view among biologists that caterpillars which 
possess numerous, long, integumental hairs are distasteful to most spe- 
cies of insectivorous birds. This view, however, is poorly documented 
in the literature. During the late spring and summer seasons of 1959- 
1961, and throughout 1963, I was engaged in a study of the compara- 
tive foraging behavior of the insectivorous birds at the Hastings Reser- 
vation, Monterey County, California. In the course of this investigation, 
the abundance of the tent caterpillar, Malacosoma constrictum {Stietch.) , 
fluctuated widely, thereby making it possible for me to observe how 
the birds responded to different densities of the “hairy” larvae of this 
species. 

The Hastings Reservation is located in the central Coast Ranges of 
California where one of the principal vegetation types is a deciduous 
woodland dominated by blue oaks {Quercus Douglasii H. & A.), valley 
oaks {Q. lohata Nee), and hybrid oaks. Coast live oaks {Q. agrifolia 
Nee) are common in the draws and on the shaded lower slopes. The 
south-facing slopes are covered by a dense chaparral. 

During late May and early June 1961, a population outbreak of M. 
constrictum resulted in the almost complete defoliation of the oaks in 
the vicinity of the Hastings Reservation. Although the temperatures 
which prevailed during the spring of 1961 were within the normal 
range, the amount of rain which fell was well below the average for 
this locality (Fig. 1). By 11 June the defoliation appeared to have 
reached its fullest extent and the barren oaks were beginning to pro- 
duce new leaves. At this time caterpillars were very rare, but the 
ground beneath the defoliated trees was carpeted with pupae and multi- 
tudes of adults were attracted to lights at night. In one 48-acre stand 
of woodland, less than 15% of the individual deciduous oaks escaped 
complete defoliation. In this area, all of the deciduous oaks exhibited 
some damage, but scattered clumps of two or three adjacent trees had 
lost less than 20% of their foliage. Most of the live oaks were attacked, 
but the larger trees obviously retained more leaves than adjacent de- 
ciduous oaks of a comparable size. A few of the scattered madrones 

^Currently: Department of Entomology, Cornell University, Ithaca, N. Y. Some of these obser- 
vations were made during the tenure of a National Science Foundation Graduate Fellowship. 
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Explanation of Figure 

Fig. 1. A comparison of average spring rainfall and temperatures during a 6- 
year period (1958-1960, 1962-1964) with conditions in 1961. The temperature 
data are plotted with the mean of daily highs at the top, the average of daily 
mean temperatures in the middle, and the mean of daily lows at the bottom. 


{Arbutus Menziesii Pursh.) were partially defoliated. Signs of obvious 
defoliation by M. constrictum were observed over an area which in- 
cluded at least 1,200 acres of deciduous oak woodland. Within this 
area, however, scattered enclaves of oaks, varying from a few trees to 
almost 30 acres in extent, escaped serious damage. 

During the spring of 1963, M. constrictum again became conspicuous 
at the Hastings Reservation. This population never reached outbreak 
proportions; obvious feeding damage was restricted to the foliage as- 
sociated with one or two branches on scattered deciduous and live oaks. 
Between 11 March and 29 September 1963 the foliage arthropods were 
sampled by sweeping the oaks with a heavy insect net at approximately 
biweekly intervals. A full description of these collections has been re- 
ported elsewhere (Root, 1964). The first-instar larvae of M. constrictum 
were first recorded on 28 March during the period when most of the 
new leaf buds of the deciduous and live oaks were just beginning to 


50 


THE PAN-PACIFIC ENTOMOLOGIST 


[vOL. 42, NO. 1 


open. The bulk of the population had reached the penultimate and ulti- 
mate instars by 8 June although a few caterpillars were observed as 
late as 27 June. During the period of their occurrence in 1963, the 
number of tent caterpillars taken in 40 sweeps averaged 8 (range: 1- 
16) on the deciduous oaks and 11.5 (range: 2—16) on the live oaks. In 
these collections, the mean abundance of lasiocampid larvae exceeded 
the numbers of larvae belonging to other lepidopterous families. 

Keen (1952), in considering all Malacosoma spp., has written: “Birds 
also play an active part in controlling the tent caterpillars; many spe- 
cies feeding on the caterpillars, others feeding on the eggs, and still 
others on the moths.” At the Hastings Reservation there is good reason 
to believe that the larvae of M. constricium are distasteful to the ma- 
jority of the insectivorous birds. During 1963, when the caterpillars 
formed a conspicuous proportion of the foliage arthropod fauna, adult 
blue-gray gnatcatchers {Polioptila caerulea) were never seen to bring 
tent caterpillars to their nestlings in the course of 50 hours of close 
observation at ten different nests. The stomachs of four nestling gnat- 
catchers collected on 1 June 1963, from a territory where tent caterpil- 
lars were especially abundant, contained three noctuid and four geometrid 
larvae ranging from 15.1 to 19.5 mm in total length. Lepidopterous 
larvae made up 43.9% of the arthropods found in the nestlings’ stom- 
achs. At this time, nearly one-third of the tent caterpillars on this ter- 
ritory were less than 20.0 mm in length and yet they were absent from 
the birds’ diet. On one occasion, when a tent caterpillar of intermediate 
size crawled onto the nest rim, the adult gnatcatcher seized the larva 
with its beak and carried it about 20 feet away. This larva was not 
eaten; after seeming to squeeze it once, the gnatcatcher immediately 
dropped the caterpillar and vigorously wiped its beak against the perch 
for a few seconds. 

On numerous occasions during 1961 and 1963 I observed foraging 
warbling vireos [Vireo gilvus)^. Hutton vireos [Vireo huttoni) , orange- 
crowned warblers {Vermivora celata) , plain titmice {Parus inornatus) , 
and gnatcatchers to pass within 2 feet of tent caterpillars without at- 
tempting to feed upon them. The stomach contents from these bird spe- 
cies (Table 1) show that larvae of comparable size in other, less 
conspicious, lepidopterous families were frequently captured. 

The cuckoos, Coccyzus americanus and C. erythrophthalmus, eat 
large numbers of “hairy” caterpillars, including Malacosoma spp. (Beal 


^ It is of interest that the stomach of one warbling vireo, collected near Berkeley, California, on 
29 April 1962 contained the remains of the larvae of 14 California oak moths, Phryganidia californica 
Packard (Lepidoptera : Dioptidae) . These larvae were all about 12 mm in length. Harville (1955) 
states that P. californica seems to he an undesirable food of most birds. 
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Table 1. Numbers of lepidopterous larvae in the diets of insectiv- 
orous birds at the Hastings Reservation during the period of 1 May- 
31 July 1959, 1961, and 1963. Certain characteristics of the sample 
are also presented. 



Vireo 

gilvus 

Vireo 

huttoni 

V ermivora 
celata 

Polioptila 

caeralea 

Parus 

inornatus 

Tortricidae 

13 





Pyralidae 



4 

2 


Geometridae 

52 

14 

9 

5 


Noctuidae 

17 

16 

3 

13 

4 

Arctiidae 

1 


1 

1 


No. of stomachs 






examined 

17 

18 

5 

29 

19 

Per cent of stomachs 






containing caterpillars 

100 

72 

100 

52 

39 

Length of caterpillars 

14.8 

16.1 

15.1 

14.3 

20.0 

in mm, X (range) 

(7-30) 

(9-26) 

(7-26) 

(8-25) 

(12-26) 


and Judd, 1898; Bent, 1940). Indeed, these birds seem to be attracted 
to areas of eastern tent caterpillar (M. americanum (Fabricius) ) out- 
breaks during the breeding season. The thin, smooth-walled stomachs 
of these birds are frequently felted by the penetration of hairs from the 
caterpillars; Forbush (1927) states that cuckoos are able to shed their 
stomach linings when they become completely matted with these hairs. 
Coccyzus erythrophthalmus does not occur within the range of M. con- 
strictum, however, and C. americamis is restricted to the valley-floor 
riparian woodlands in California (Miller, 1951) where it has infrequent 
contact with this caterpillar. 

On two occasions, Bullock orioles [Icterus bullockii) were observed 
to eat late-instar larvae of M. constrictum at the Hastings Reservation 
(C. G. Sibley, field notes). In each case, the oriole grasped the larva 
in its beak at one end of the body and beat the caterpillar against the 
perch until the integument was shucked off. The skin was left behind 
while the remainder of the caterpillar was eaten. Following ingestion, 
the orioles wiped their beaks against a branch. During 1961, there was 
no indication of an increase in the density of Bullock orioles, suggesting 
that this species is not particularly attracted to areas of tent caterpillar 
outbreaks. 

The nesting activities of most of the insectivorous birds in the oak 
woodlands at the Hastings Reservation seemed to collapse during the 
1961 defoliation by tent caterpillars. Between 11 and 15 June I ob- 
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Table 2. The diets of blue-gray gnatcatchers collected in the oak 
woodlands at the Hastings Reservation during June of different years. 
The data are presented as the per cent of the total individuals (A^) in 
each sample. 



1960 

1961^ 

1963 

Hemiptera 

50.8 

44.3 

41.2 

Lepidoptera 

2.5 

11.4 

13.7 

Diptera 

7.5 

5.7 

3.9 

Coleoptera 

14.6 

20.0 

29.5 

Hymenoptera 

15.6 

15.7 

7.8 

Araneae 

9.0 

2.9 

3.9 

N 

122 

70 

51 


^ All specimens were collected in areas of extensive defoliation by M. constrictam. 


served several pairs of gnatcatchers, vireos, and warblers which were 
without nestlings or fledglings. Normally, early June constitutes the 
peak of the breeding season for these birds (Root, 1964). One pair of 
titmice was accompanied by fledglings. This species is a permanent 
resident of the deciduous woodland, and is well adapted for foraging 
in the barren limbs and branches of the oaks. At this time, all of the 
gnatcatchers observed on the area were starting to build new nests in 
oaks which had escaped serious defoliation. 

The diet of gnatcatchers in large stands of defoliated oak woodland 
during early June 1961 did not differ greatly from the June diet in 
years when tent caterpillars were at lower densities (Table 2). The 
widespread defoliation probably reduced the populations of the foliage 
arthropods which constitute a major proportion of these birds’ diet. 
Such a failure in the food supply could result in a cessation of avian 
breeding activity. 

Despite their extreme abundance during June 1961, the adults of M. 
constrictum were not found in the stomachs of the gnatcatchers col- 
lected at that time. These same stomachs, however, contained the adults 
of two pyralids, one geometrid, and one noctuid. 

These observations suggest that birds are not likely to be effective in 
controlling populations of M. constrictum. Langston (1957) states that 
the integumental hairs of tent caterpillars discourage attack by arthro- 
pod parasites and predators. Judging from the behavior exhibited by 
birds while handling these insects, it would appear that the hairs serve 
an additional function as a protective device against avian predators. 
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CORRECTION 

The statement by Butler and Ritchie in Pan-Pacific Entomologist 41 (3) : 156, 
“It {Anthrax cintalpa Cole) was reared by R. W. Thorp from both M. rotundata 
and M. concinna in California” is in error. It was reared only from M. concinna .- — 
G. D. Butler, University of Arizona, Tucson, and R. W. Thorp, University of 
California, Davis. 
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Notes on the Laboratory Rearing of Notonecta hoffmanni 

(Hemiptera : Notonectidae) 

J. E. McPherson 

San Diego State College, San Diego 

Notonecta hoffmanni Hungerford is a common back swimmer found 
in freshwater pools and streams. It occurs in Southern California, Baja 
California, Mexico, Arizona (Hungerford, 1925), and New Mexico 
(Sailer, 1942). The only work which has been done on this species, 
thus far, is an original description of the male and female adults by H. 
B. Hungerford (1925) and the life history by McPherson (1965). This 
paper concerns the laboratory rearing of this species. 

Materials and Methods 

The collection site was a 150-foot-long section of Vie j as Creek which 
is located 3.5 miles east of Alpine, San Diego County, California, at an 
elevation of 2,230 feet above sea level. Adult specimens were taken 
from this area in late winter, brought into the laboratory and placed 
in stacking dishes (Braun No. 25405) in a constant temperature room 
(air temperature 25.0°C). Since I had found, from previous investiga- 
tion, the sex ratio to be approximately 1, I made no effort to sex the 
collected individuals. The dishes were furnished with Elodea canaden- 
sis Michx., to provide an egg-laying site for the insects. They were 
allowed to remain in these dishes for 24 hours after egg-laying began. 

The stacking dishes were constantly illuminated with 50-watt light 
bulbs (Champion) held in gooseneck lamps (Richman) during the 
experiment. The light intensity was held between 750 and 1,000 micro- 
amperes, averaging approximately 850 microamperes, and was deter- 
mined with a General Electric photocell (PV 1) mounted in a block of 
wood (13.1 cm X 13.3 cm X 1.9 cm) attached to a microammeter 
(Simpson Electric Co., Model 374). This was done to eliminate two 
possible variables, the light intensity and the temperature of the water 
resulting from the heat of the bulbs. A water depth of 5% cm was 
maintained in the dishes. 

Observations were made nightly, the water temperature recorded, and 
any developmental changes noted. 

The nymphal instars and the adults were fed a constant diet of brine 
shrimp, Artemia salina (Linnaeus). 

Life Cycle 

The life cycle of N. hoffmanni under laboratory conditions and in- 
The Pan-Pacific Entomologist 42: 54-56. January 1966 
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formation on the lengths of the preoviposition and oviposition periods 
are given below. 

The durations of the developmental stages were found to be: 

12 to 13 days; first-instar nymph — 5 to 9 days; second-instar nymph — 
6 to 9 days; third-instar nymph — 7 to 10 days; fourth-instar nymph — 
9 to 12 days; fifth-instar nymph — 15 to 21 days. The means for these 
periods were 12.80, 7.82, 8.14, 8.25, 11.22, and 18.00 days, respectively. 
Fertilized eggs were found 27 days after the emergence of the adults. 

Thirty adults (male and female) were collected from Vie j as Creek 
on 25 March 1964, brought into the laboratory, and placed in the con- 
stant temperature room. During the life cycle, the water temperature 
varied between 23.0° and 26.0°C. 

26 March: Oviposition began with approximately 65 eggs being laid; 
nearly 100% were fertile. 

29 March: About 50% of the eggs had begun to darken and during 
the following 2 days, all turned dark brown. 

1 April: The eyespots appeared on a few of the eggs as pink vertical 
bars at the broad end. 

3 April: The eyespots had become red and prominent. There was no 
further change observed until hatching except for the increasing visi- 
bility of the first-instar nymph through the chorion. 

7 April: A total of 12 eggs hatched followed by the appearance of 48 
additional first-instar nymphs the next day. Hatching begins with the 
formation of a dorsoventral slit at the cephalic (widest) end of the 
egg. The head can be seen moving rhythmically at this time. This is 
followed by body contractions of the nymph as it emerges through the 
ventral side of the cephalic end in a jerky manner. An embryonic 
(vitelline) membrane surrounding the nymph is now visible. The 
nymph immediately frees itself from this membrane, the metathoracic 
legs being the last to leave. 

12 to 16 April: One second-instar nymph appeared on the first day 
and 38 additional specimens during the following days of this period; 
the majority (19) emerged on 15 April. 

18 April: Two third-instar nymphs emerged. 

19 April : Six specimens died in the molting process from the second- 
to the third-instar nymph stage. Cause of death was probably canni- 
balism. Two additional third-instar nymphs did emerge successfully. 

20 and 21 April: A total of 18 third-instar nymphs appeared with 
the majority (16) emerging on 21 April. 

22 to 24 April: Five of the third-instar nymphs died, cause unknown. 

25 to 28 April: Two fourth-instar nymphs were observed on the first 
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day of this period and by the last day a total of 12 had emerged. The 
greatest number (6) appeared on 26 April. 

4 to 7 May: One fifth nymphal instar emerged on the first day of 
this period and during the next three days, eight additional specimens 
appeared. The majority (5) emerged on May 7. 

18 May : One fifth-instar nymph was killed by cannibalism. 

19 to 25 May: Seven adults emerged during this time. They were 
all red in color, this possibly resulting from their constant diet of brine 
shrimp. In the natural environment, the adults vary in color from a 
light tan to a brownish black. It is possible, therefore, that this variation 
in color may be due to slightly different diets. 

14 June: Two females and one male were still alive, the others having 
died of unknown causes. 

15 June: Oviposition began; a total of 17 eggs were laid by the fe- 
males who were in two separate containers. The male was moved 
every few days from one container to the other. 

29 June: A total of 145 eggs had been laid by the two females; the 
majority were fertile. The temperature varied between 23.0° and 25.8°C 
during the preoviposition and oviposition periods, averaging 24.5 °C. 

Summary 

In the laboratory the durations of the developmental stages of Noto- 
necta hoffmanni were found to be: egg — 12 to 13 days; first-instar 
nymph — 5 to 9 days; second-instar nymph — 6 to 9 days; third-instar 
nymph — 7 to 10 days; fourth-instar nymph — 9 to 12 days; and fifth- 
instar nymph- — 15 to 21 days. The means of these periods were, re- 
spectively, 12.80, 7.82, 8.14, 8.25, 11.22, and 18.00 days. Oviposition 
began 27 days after the emergence of the adults. 
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The Mantid Stagmomantis limbata (Hahn) in California 

(Orthoptera : Mantidae) 

J. S. Buckett 

University of California, Davis 

Late in the summer of 1964, it was the author’s pleasure to collect 
a most attractive mantid species, Stagmomantis limbata (Hahn) . This 
species is a medium to large mantid, the male being less spectacularly 
colored than is the female. The male is apple green in general ground 
color, this color being most pronounced on the costal vein of both the 
forewings and the hindwings. The total length of the male is nearly 
60 mm, the greatest length of the forewing being 40 mm. The forewing 
is clear, as is the hindwing except for the presence of brown splotches 
between the veins in the anal area. 

The female is quite spectacular, particularly when the hindwing 
is displayed, as this wing possesses lemon yellow or chartreuse splotches 
in the otherwise clear wing, giving the impression of a netting effect. 



Fig. 1. Stagmomantis limbata, male. Davis, Yolo County, California, 24 Sep- 
tember 1964 (J. S. Buckett and M. R. Gardner). Fig. 2. Stagmomantis limbata, 
female. Data same as in Fig, 1. 

The Pan-Pacific Entomologist 42: 57-58. January 1966 
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The forewing is a bright green, the costal vein being shaded with brown. 
Both the wings are stubby for the size of the female mantid, not sur- 
passing the terminal portion of the abdomen. The total length of the 
female is 50 mm to 55 mm, the greatest length of the forewing being 
25 mm. Apparently the female is not a good flier, as when one was 
repeatedly thrown into the air, it Avould flutter to the ground at an 
obtuse angle, and in no instance did any of the females studied exhibit 
prolonged flight. It is possible that it was imported into the Davis, Yolo 
County area, rather than arriving here by its own means of dispersal. S. 
limhata is well established in Davis, as is evidenced by the records 
listed below. Heifer (1963) does not list S. limbata from California. 
The specimens were determined with the key in Heifer (1963), and 
verified by Jacques R. Heifer of Mendocino, California. 

Specimens examined. — 3 males, 2 females, Davis, Yolo County, 24 September 
1964 (J. S. Buckett and M. R. Gardner) ; 1 male, same locality as preceding, 16 
September 1954 (L. M. Smith) ; 2 males, same locality as preceding, 12 September 
1959 (T. H. Gantenbein) ; 1 male, Dinuba, Tulare County, 30 November 1957 
(R. E. Rice). 
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Description of Immature Stages of Three California Species of 
Phytoseiids Including Notes on their Biology 

(Acarina : Phytoseiidae) 

Robert 0. Schuster 

University of California, Davis 

Although immature stages of many species of phytoseiids have been 
collected in California, their descriptions have been neglected because 
of difficulties in positively associating the young stages with their 
proper adult forms. The forms here described were collected from 
habitats wherein the populations comprised but one species, or they were 
reared from known adults. During 1964, specimens were taken from 
a 60-year-old vineyard of zinfandel vines located near Lodi, San Joaquin 
County, California. Observations on their biology were also made in 
this vineyard. 

The Pan-Pacific Entomologist 42: 58-66. January 1966 
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The immature stages of Typhloseiopsis smitJii (Schuster), Meiaseiulus 
mcgregori (Chant), and M. occidentalis (Nesbitt) are figured herein, 
and measurements of their setae are included in the descriptions. The 
larva of T. smithi was illustrated, and the larva, protonymphs, and deu- 
tonymphs were briefly described when the species was first proposed 
( Schuster, 1957 ) , but few measurements were given in the original 
description. Chant (1958) described and figured the larva of M. 
occidentalis. None of the immature stages of M. mcgregori have been 
described heretofore. 

The larvae of all three species have ten pairs of setae on the dorsal 
shields (nine on the anterior shield, and one on the posterior shield) . In 
addition to a pair of vertical setae there are three pairs of medians, one 
pair of mediolaterals, and four pairs of laterals on the anterior section. 
The peritreme and fourth pair of legs do not appear until just prior to 
molting. On the venter there are three pairs of sternal setae, three pairs 
of preanal setae, and the postanal and para-anal setae. These setae are 
easily observed and are diagnostic. 

The protonymph acquires one additional pair of prolateral setae and 
a pair of submarginals. One pair of postmediolateral setae, one pair 
of lateral setae, and the pair of clunal setae are added in the posterior 
region (see Fig. 2) . The number of ventral setae remains the same. 

Another prolateral pair of setae is added in the deutonymphal stage 
for a total of six pairs. Setae added to the venter are those pairs which 
correspond to the metasternal and genital setae of the adult females. Two 
pairs of preanal or ventrolateral setae are also acquired. The sexes 
appear to be indistinguishable until just before molting occurs, at which 
time the spermathecae become evident. 

The numbers of setae on the tibia, genu, and femur of the larva and 
the protonymph are: leg I, 8-8-10; leg II, 7-6-7; leg III, 8-6-5; and 
leg IV (protonymph only), 6-5-4. For the deutonymph, the adult male, 
and the adult female these numbers are: leg I, 10-10-12 (except 11-10-12 
for T. smithi) ; leg II, 7-8-9; leg III, 7-7-6; and leg IV, 6-7-6. 

Two of the counts indicated above differ from those given by Evans 
(1963) . First, genu II of the deutonymph and adult stages of all of the 
species have eight setae (2-2/1, 2/0, -1), instead of seven (2-2/0, 2/0-1) . 
Second, tibia I of T. smithi has 11 setae (2-2/2, 2/1-2) instead of the 
ten setae (2-2/2, 2/0-2) typical of the family (compare Figs. 7 and 8). 

The length of the dorsum is referred to as body length. This length 
was averaged for 25 individuals, except for the larva of T. smithi. The 
lengths of the various setae were measured for one individual only. All 
of the measurements are in microns. 
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Plate I. Typhloseiopsis smithi — Larva, Fig. 1, dorsum; Fig. 3, venter; Fig. 5, leg 
dorsal view. Protonymph, Fig. 4, dorsum; Fig. 6, venter; Fig. 7, leg II ventral view; 
Fig. 8, leg IV ventral view. Metaseiulus occidentalis — Molting larva. Fig. 2, larval 
setae hollow, protonymphal setae solid, developing peritreme and leg IV indicated 
by broken line. 
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Typhloseiopsis smithi (Schuster) 

Larva (Figs. 1, 3, 5). — Length 220. Vertical seta 34; prolateral seta 

I 21, II 17, III 25, IV 93; postlateral seta 150; median seta I 12, 11 14, 
III 85; promediolateral seta 15. 

The lengths of ten individuals ranged from 188 to 245, averaging 208. 
One specimen 212 long was molting. This length is consistent with lengths 
observed for the smaller protonymphs. One obvious macroseta is present 
on the tibia of leg III. 

Protonymph (PL I, Figs. 4, 6-8).^ — Length 223. Vertical seta 17; 
prolateral seta I, II 17, III 20, IV, V 26; postlateral seta I 28, II 14, 
III 48; median seta I, II 14, III 19, IV 22, V 16; promediolateral seta 
14, postmediolateral seta 55; clunal seta 7; submarginal seta 23. Mini- 
mum length 212, average 235, maximum 265. 

The macroseta of leg III, present in the larva, is absent in the pro- 
tonymph but a similar seta occurs on the basitarsus of leg IV. This 
macroseta, shorter promediolateral seta, and longer fifth prolaterals 
make the protonymphs of T. smithi and M. mcgregori easy to separate. 

Deutonymph (PI. II, Figs. 1—4) . — Length 302. Vertical seta 25; pro- 
lateral seta I 30, II 20, III 29, IV, V 39, VI 41; postlateral seta I 23, 

II 66; median seta I 17, II 20, III 24, IV 28; clunals 8; promediolateral 
seta 19, postmediolaterals 60; prosublateral seta 29, postsublateral seta 
41. Minimum length 262, average 293, maximum 322. 

The first pair of lateral setae in the posterior region is clearly 
submarginal in this stage. In M. mcgregori, this pair of setae is clearly 
on the dorsal shield and the submarginal is absent. 

The adults and immatures of this species were recovered from grape 
bark by Berlese funnel extraction. Mated females were present in a 
sample taken on 18 May, but immatures were not found until late June. 
All stages appear to remain under the bark, and the species maintained 
a rather uniformly low density throughout the summer. The species has 
been observed to feed on Eotetranychus willamettei (McGregor) and on 
Tetranychus pad ficus McGregor in the laboratory (Schuster, 1957), but 
the natural prey is unknown. The appearance of greenish-colored in- 
dividuals in samples taken soon after irrigation or rainfall indicates that 
lichen or alga may be eaten under some conditions. Reproduction in- 
creased slightly in late summer during the period when E. willamettei 
entered hibernation. 

Metaseiulus mcgregori (Chant) 

Larva (PI. II, Figs. 5, 6) . — Length 180. Vertical setae 13, prolateral 
seta I 9, II, HI 14, IV 48; postlateral seta 78; median seta I, II 9, 
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Plate II. Typhloseiopsis smithi — Deutonymph, Fig. 1, dorsum; Fig. 2, venter; Fig. 
3, leg II dorsal view; Fig. 4, leg IV dorsal view. Adult, Fig. 7, leg I tibia ventral 
view. Metaseiidus mcgregori — Larva, Fig. 5, dorsum; Fig. 6, venter. Protonymph, 
Fig. 11, venter; Fig. 12, dorsum. Deutonymph, Fig. 9, dorsum; Fig. 10, venter. 
Metaseiulus occidentalis — Adult, Fig. 8, leg I tibia ventral view. 
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III 13; promediolateral seta 48. Minimum length 171, average 179, 
maximum 228. 

The absence of a macroseta on leg III distinguishes this larva from 
that of T. smithi. The relative lengths of the median setae distinguish 
larvae of M. mcgregori from larvae of M. occidentalis. The relative 
lengths of the postanal and para-anal setae are also diagnostic. 

Protonymph (PI. II, Figs. 11, 12). — Length 220. Vertical seta 14; 
prolateral seta I, II 14, III, IV 20; postlateral seta I 19, II 23, III 12, 

IV 17; median seta I 13, II 14, III, IV 20; clunal seta 4; promediolateral 
seta 14, postmediolaterals 17 ; submarginal setae 20. Minimum length 
178, average 195, maximum 228. 

The shorter dorsal setae provide a means of distinguishing the 
protonymph of M. mcgregori from that of M. occidentalis. 

Deutonymph (PL II, Figs. 9, 10). — Length 245. Vertical seta 17; 
prolateral seta I, II, III 18, IV 21, V, VI 26; postlateral seta I 26, 
II 14, III 38. Median seta I, II 14, III 18, IV 23; clunal seta 6; pro- 
mediolateral seta 14, postmediolaterals 38; submarginal setae 21. 

Minimum length 225, average 246, maximum 270. 

The differences in respect to lengths of dorsal setae between this 
species and M. occidentalis are obvious at a magnification of 10 X. 
Numbers and locations of leg setae are the same as illustrated for M. 
occidentalis. 

The observed population occurred on grape leaves and, generally, the 
basal leaves of each cane. An initial population of adults slowly dimin- 
ished throughout late spring and early summer, indicating inability to 
reproduce in the absence of a prey species. The population increased 
again in August when E. willamettei established on the vines. It 
decreased during October although the density of prey remained higher 
than at the initiation of reproduction. During six weeks, from the first 
part of August to the middle of September, the proportion of immatures 
increased from 0% to 41%. The population then was composed of 38% 
adult females, 21% males, and 41% immatures. The numbers of males 
and immatures subsequently diminished until, at the end of October, 
nearly 100% of the population consisted of adult females. At this time, 
and throughout most of November, the adults were concentrated along 
the main veins near the petioles. This was the only time that their 
distribution on the leaves was not random. 

The entire population of M. mcgregori occurred on the leaves during 
the growing season. This species was primarily dependent on E. will- 
amettei, although feeding on T. pacificus was also observed. 
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Plate III. Metaseiulus occidentalis — Larva, Fig. 1, dorsum; Fig. 2, leg III 
ventral; Fig. 6, venter. Protonymph, Fig. 3, leg II ventral view; Fig. 4, leg IV 
ventral view; Fig. 9, leg IV ventral view; Fig. 10, dorsum; Fig. 11, venter. 
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Metaseiulus occidentalis (Nesbitt) 

Larva (PI. Ill, Figs. 1, 2, 6). — Length 205. Vertical seta 29; 
prolateral seta I 30, II, III 48, IV 50; postlateral seta 63; median seta 
I 8, II 56, III 60; promediolateral seta 61. Minimum length 171, 
average 192, maximum 202. 

Median seta I are the only very short dorsal setae. The short postanal 
and long para-anal setae on the ventral surface are diagnostic. None 
of the setae of tibia III are greatly longer than the others. 

Protonymph (PI. Ill, Figs. 3—5, 7). — Length 225. Vertical seta 21; 
prolateral seta I 28, II 41, III 39, IV, V 47; clunal seta 8; submarginal 
seta 29. Minimum length 195, average 219, maximum 245. 

The length of the first median setae of this stage is nearly equal to 
the lengths of its other dorsal setae, and the length of the para-anal setae 
is normal. 

Deutonymph (PL III, Figs. 8-11). — Length 262. Vertical seta 21; 
prolateral seta I 49, II 56, III 37, IV 54, V 55, VI 63; postlateral seta 
I 63, II, III 48; median seta I 30, II 45, III 55, IV 60; clunal seta 10; 
promediolateral seta 45; postmediolaterals 60; submarginal seta 41. 
Minimum length 225, average 256, maximum 296. The largest in- 
dividual was molting. 

Adults of M. occidentalis appeared concurrently with populations of 
T. pacijicus early in August. At this time the population of E. willamettei 
had already developed to a density of 1 mite per square inch of leaf 
surface. Considering the wide host range of M. occidentalis, the prey 
density was assumed to be of greater importance than the prey species in 
influencing predator establishment. These predators were most prevalent 
on the distal leaves of the canes where T. pacijicus and E. willamettei 
occurred in mixed populations. The predators were somewhat less prev- 
alent on the basal leaves where E. willamettei was the only prey. 

About 1 August, before M. occidentalis had appeared, M. mcgregoi'i 
had been reproducing for 3 weeks, or approximately one generation. 
Later however, early in September, M. occidentalis was present in 
slightly greater numbers than M. mcgregori. The reproductive peak 
occurred in mid-September at which time the population of M. occi- 
dentalis was composed of 41% females, 16% males, and 43% immatures. 

Although the composition of the two predator populations was similar, 
M. occidentalis had become the more numerous, and in a shorter period 
of time. Probably faster developmental rate, not greater fecundity, was 
responsible for the rapid increase of M. occidentalis. Reproduction 
declined with the seasonal drop in temperature and, in October, many 
individuals were found in the bark of the grapevines. The recovery of 
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gravid females and occasional larvae of M. occidentalis from the bark 
indicated that they probably fed on some of the tetranychids when the 
latter entered the bark to hibernate. 
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ZOOLOGICAL NOMENCLATURE: Notice of proposed use of plenary powers in 

certain cases (A. [n.s.] 70) 

In accordance with a decision of the I3th International Congress of Zoology, 
1948, public notice is hereby given of the possible use by the International 
Commission on Zoological Nomenclature of its plenary powers in connection with 
the following case, full details of which will he found in Bulletin of Zoological 
Nomenclature, Vol. 22, Part 3, published on 13 August 1965. 

(2) Designation of a type-species for Anthanassa Scudder, 1875 (Insecta, 
Lepidoptera) . Z.N. (S.) 1697. 

Any zoologist who wishes to comment on any of the above cases should do so 
in writing, and in duplicate, as soon as possible, and in any case before 13 
February 1966. Each comment should bear the reference number of the case in 
question. Comments received early enough will be published in the Bulletin 
of Zoological Nomenclature. Those received too late for publication will, if 
received before 13 February 1966, be brought to the attention of the Commission 
at the time of commencement of voting. 

All communications on the above subject should be addressed as follows: The 
Secretary, International Commission on Zoological Nomenclature, c/o British 
Museum (Natural History) , Cromwell Road, London, S.W.7, England. — W. E. 
China, Assistant Secretary to the International Commission on Zoological Nomen- 
clature. 
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Proceedings 

Two Hundred Ninety-Fourth Meeting 

The 294th meeting was held Friday, 19 February 1965, at 7:45 p.m. in the 
Morrison Auditorium of the California Academy of Sciences, Golden Gate Park, 
San Francisco, with President Ferguson presiding. 

Members present (36) : J. R. Anderson, P. H. Arnaud, Jr., Bonnie Billeb, 

J. A. Boyer, H. V. Daly, D. G. Denning, R. L. Doutt, J. G. Edwards, T. L. Erwin 
W. E. Ferguson, K. S. Hagen, R E. Hall, P. H. Harvey, C. B. Huffaker, C. D. 
Johnson, C. S. Koehler, R. L. Langston, H. B. Leech, D. D. Linsdale, C. D. 
MacNeill, Lois and C. W. O’Brien, R. L. Penrose, J. A. Powell, E. S. Ross, R. D. 
Sage, F. E. Skinner, C. Slobodchikoff, J. Snell, D. J. Sullivan, S.J., Catherine 
Toschi, P. E. Turner Jr., W. J. Turner, D. Veirs, S. P. Welles, Barbara Wilson. 

Visitors present (33) : S. L. Billeb, Catherine Bromage, R. G. Brownlee, 
R. L. Campbell, W. L. Chase, S. Coscaron, Mrs. D. G. Denning, Lucinda Doutt, 
T. A. Erickson, LaVerne Erwin, W. A. Foster, R. Garabedian, J. Guggolz, 

K. Hirota, Cindy Kosek, G. Kuno, A. G. Marshall, P. A. Opler, A. K. Ota, 
Mr. and Mrs. J. Poorbaugh, F. Proshold, H. G. Reed, Sara Rosenthal, E. L. 
Smith, T. R. E. Southwood, R. D. Spadoni, R. E. Stecker, R. L. Tassan, Stella 
Tatro, M. J. Tauber, E. S. Tika Singh, R. E. Wheeler. 

The minutes of the meetinig held 11 December 1964 were summarized. 

Six new members were elected: R. K. Allen, Los Angeles, California; 
R. G. Brownlee and R. D. Spadoni, San Jose, California; W. L. Chase, 
San Pablo, California; P. A. Opler, Albany, California; and R. E. Wheeler, 
Richmond, California. 

President Ferguson announced that a short Executive Board meeting would 
precede the meeting to be held 19 march. Dr. Ferguson noted the death of 
James Abram GarfieW Rehn on 25 January 1965. Mr. Rehn served for 
many years as Curator of Insects, Academy of Natural Sciences, Philadelphia. 

Announcements of the publication of the new books entitled “Natural History 
of the Boulder Area,” “Butterflies of the San Francisco Bay Region,” and 
“Physiology of Insecta, Vol. 3” were made by H. B. Leech, J. A. Powell, and 
W. E. Ferguson, respectively. 

Andrena overwintering as an unemerged adult. — Mr. W. J. Turner 
exhibited a specimen of a torpid adult female bee, Andrena (Cryptandrena) 
erythrogaster suhaustralis Cockerell (det. P. D. Hurd, Jr.), which was discovered 
while searching for Pleocoma by excavation adjacent to El Cerrito Creek 
(El Cerrito, Calif.) on 29 October 1964. The bee was located some 9 to 12 
inches below the surface of the ground within a cell characteristic of those made 
by many other bees of the genus Andrena. It appears that she had been over- 
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wintering as an adult within her natal cell. This suggests that this species, like a 
number of other members of the genus Andrena, overwinter as unemerged adults. 

The principal speaker of the evening was Dr. T. R. E. Southwood, Lecturer 
in Entomology and Visiting Associate Entomologist, University of California, 
Berkeley. His illustrated lecture was entitled “The Changing Insect Fauna of 
Britain.” 

A social hour was held in the entomology rooms following the meeting. — 
C. S. Koehler, Secretary. 

Two Hundred Ninety-Fifth Meeting 

The 295th meeting was held Friday, 19 March 1965, at 7:45 p.m. in the 
Morrison Auditorium of the California Academy of Sciences, Golden Gate Park, 
San Francisco, with President Ferguson presiding. 

Members present (33) : P. H. Arnaud, Jr., Bonnie Billeb, J. A. Boyer, J. S. 
Buckett, L. E. Caltagirone, W. L. Chase, D. L. Dahlsten, R. L. Doutt, J. G. 
Edwards, T. L. Erwin, W. E. Ferguson, J. Guggolz, J. Gustafson, K. S. Hagen, R. E. 
Hall, C. S. Koehler, W. H. Lange, H. B. Leech, C. D. MacNeill, Lois and C. W. 
O’Brien, P. A. Opler, J. A. Powell, D. C. Rentz, E. S. Ross, F. E. Skinner, J. B. 
Snell, D. J. Sullivan, S.J., R. Tassan, J. W. Tilden, R. W. Thorp, R. E. Wheeler, 
Barbara Wilson. 

Visitors present (16) : Catherine Bromage, T. Briggs, Lucinda Doutt, Alice 
and Janie Edwards, M. R. Gardner, K. Horn, J. E. Jensen, A. Kistner, V. Lee, A. 
Morrill, Jr., R. R. and Rick Pinger, Kathleen Rentz, Stella Tatro, Janet Thurston. 

The minutes of the meeting held 19 February 1965 were summarized. 

Five new members were elected: T. Briggs and A. S. Ochoa, San Francisco, 
California; E. L. Smith, Davis, California; R. L. Tassan, Albany, California; and 
L. A. Weitz, Mill Valley, California. 

Dr. P. H. Arnaud, Jr. announced with regret the death of A. E. Pritchard, 
a long-time former member of the Society, on 28 February 1965. Dr. Pritchard 
contributed heavily in the areas of systematics of the Cecidomyidae, Asilidae, and 
the Acarina. Additionally, he was co-author, with E. W. Baker, of Volume 2 of 
the Society Memoir series entitled “A Revision of the Spider Mite Family 
Tetranychidae.” 

Cyphon sp. (Helodidae) reared from tree hole. — Mr. Terry L. Erwin 
exhibited a specimen of this genus which was reared from leaves and water 
taken from a tree hole in a Valley oak {Quercus lobata Nee.). Two larvae were 
brought into the laboratory with several mosquito larvae and placed in a bowl 
with a glass cover. The 2 helodid larvae were entirely aquatic, staying in the 
mud at the bottom of the bowl. After 2 weeks, on 7 March 1965, one larva 
crawled onto a leaf above the water line and pupated. The other larva was 
killed and preserved. Within 24 hours the cast skin of the pupa was discovered 
and the adult beetle was found on the back side of the same leaf. This specimen 
is a female; identification, therefore, was not possible (without the male 
genitalia). This is possibly the first rearing record of this family from a tree 
hole on the west coast. An effort will be made to obtain more larvae in order 
to rear an adult male. 
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The principal speaker of the evening was Dr. David H, Kistner, Chico 
State College. His illustrated lecture was entitled “Studies on the Behavior and 
Ecological Relationships between African Driver Ants and their Guests.” 

A social hour was held in the entomology rooms following the meeting. — C. S. 
Koehler, Secretary. 


Two Hundred Ninety-Sixth Meeting 

The 296th meeting, the annual picnic and field day, was held Saturday, 22 
May 1965, at Fisher’s Saratoga Springs Resort on Highway 9, Saratoga, 
California. 

Members present (13) : P. H. Arnaud, Jr., J. G. Edwards, T. L. Erwin, W. E. 
Ferguson, C. S. Koehler, H. B. Leech, C. D. MacNeill, A. E. Michelbacher, Lois 
and C. W. O’Brien, E. S. Ross, F. E. Skinner, J. W. Tilden. 

Visitors present (20) : V. Davis, Christina Draper, Alice and Janie Edwards, B. 
Felden, Robin and Rick Ferguson, F. Luck, Linn MacNeill, Pat Melby, Martha 
Michelbacher, A. Rodriguez, Marti and Clark Ross, K. Sakimura, Jean, Susan, 
Dave, and Roger Skinner, Kathy Wright. 

Facilities at the resort which were available to the members included the picnic 
site, harbec[ue pits, swimming pool, and swings for the children. Insect collecting 
sites included the stream and canyon bottom, redwood forest fringe, and oak and 
chaparral hillside. — C. S. Koehler, Secretary. 

Two Hundred Ninety-Seventh Meeting 

The 297th meeting was held Friday, 15 October 1965, at 7 ;45 p.m. in the 
Morrison Auditorium of the California Academy of Sciences, Golden Gate 
Park, San Francisco, with President Ferguson presiding. 

Members present (37) : J. R. Anderson, P. H. Arnaud, Jr., J. Birchim, 
R. G. Brownlee, J. S. Buckett, W. L. Chase, H. V. Daly, D. G. Denning, J. G. 
Edwards, T. L. Erwin, W. E. Ferguson, P. A. Harvey, C. S. Koehler, W. H. 
Lange, R. L. Langston, H. B. Leech, C. D. MacNeill, A. E. Michelbacher, W. D. 
Murray, W. H. Nutting, Lois and C. W. O’Brien, E. S. Ross, J. H. Shepard, C. 
Slobodchikoff, E. L. Smith, R. D. Spadoni, G. I. Stage, D. J. Sullivan, S.J., R. L. 
Tassan, J. W. Tilden, Catherine Toschi, P. E. Turner, Jr., Nancy Twomey, D. Veirs, 
R. H. Whitsel, R. S. Wielgus. 

Visitors present (75) : G. W. Allen, R. J. Archer, Barbara Barr, W. R. Bauer, 
T. T. Brown, R. Brumley, G. Buckingham, D. Calvert, Marilyn and R. L. 
Campbell, Barbara and Diane Daly, Loretta Denning, Alice Edwards, T. C. 
Emmel, Linda Erhardt, Marie Essig, Stephanie Ferguson, Joyce and W. K. Fox, 
Susan Friedman, M. R. Gardner, R. Gardner, Yvonne Giron, A. P. Gutierrez, 
Sharon Hall, T. Halstead, Etta and C. Hansen, Ann Harvey, Joyce and Ron 
Hennessey, Phyllis and D. P. Johnson, R. Kendrick, E. W. Kinchbaum, Cindy 
Kosek, C. Kovacic, Jr., Pauline Lange, K. Lorenzen, R. MacGregor, Ranae 
Marenga, R. Marius, J. McCarty, P. B. McGreevy, Martha Michelbacher, Marlene 
and D. Murray, T. Newton, Pricilla Nutting, Janice Pauli, J. H. Peck, Barbara 
Peick, Mr. and Mrs. J. Rainey, B. D. Ritchie, Mrs. J. H. Shepard, Mrs. E. and 
Barbara Sherwood, C. Singley, Kay Stage, Mr. and Mrs. R. E. Stecker, A. R. 
Stephen, L. Stipe, Pat and A. Tanabe, W. Tapan, M. J. Tauber, Hazel, Bruce, and 
Jim Tilden, N. Ueshima, P. R. Woods, Emily Zacheile. 


70 


THE PAN-PACIFIC ENTOMOLOGIST 


[vOL. 42, NO. 1 


The minutes of the meetings held 19 March and 22 May 1965 were summarized. 
Seventeen new members were elected: R. L. Brumley, G. A. Gorelick, and 
K. Lorenzen, Davis, California; T. C. Emmel and J. H. Shepard, Stanford, 
California; R. S. Wielgus, San Mateo, California; W. W. Wade, Piedmont, 
California; D. E. Bragg, Salinas, California; D. R. Lauck, Areata, California; 

D. G. Fellin, Missoula, Montana; Mrs. 1. E. Savage, Sacramento, California; 
J. A. Coffelt, Fresno, California; J. B. Heppner, Santee, California; E. J. 
Dietrick, Riverside, California; A. W. Morrill, Jr., San Bruno, California; W. K. 
Fox, Albany, California; and C. Kovacic, El Macero, California. 

Dr. E. S. Ross announced with regret the death of Willis C. Day, a 
member and past president of the Society, on 9 October 1965, in Atherton, 
California. Mr. Day’s entomological interest lay in the taxonomy of the 
mayflies, and his many contributions included the writing of the chapter 
on this group in “Aquatic Insects of California.” Mr. Day was very helpful to 
the Pacific Coast Entomological Society in supporting its publications. The 
secretai*y was instructed to write a letter of condolence to Mrs. Day on behalf 
of the Society. 

The principal speaker of the evening was Dr. E. S. Ross, California Academy 
of Sciences. His exceptionally well-illustrated lecture was entitled “Insect Hunting 
Across Australia.” 

A social hour was held in the entomology rooms following the meeting. — 
C. S. Koehler, Secretary. 

Two Hundred Ninety-Eighth Meeting 

The 298th meeting was held Friday, 12 November 1965, at 7 :45 p.m. in the 
Morrison Auditorium of the California Academy of Sciences, Golden Gate Park, 
San Francisco, with President Ferguson presiding. 

Members present (28) : P. H. Arnaud, Jr., J. Birchim, T. S. Briggs, R. G. 
Brownlee, J. S. Buckett, T. C. Emmel, T. L. Erwin, W. E. Ferguson, G. A. 
Gorelick, K. S. Hagen, R. E. Hall, C. S. Koehler, C. Kovacic, W. H. Lange, R. L. 
Langston, H. B. Leech, K. Lorenzen, C. D. MacNeill, Lois and C. W. O’Brien, 

E. S. Ross, J. H. Shepard, E. L. Smith, D. J. Sullivan, S.J., R. Tassan, R. W. 
Thorp, P. E. Turner, Jr., R. S. Wielgus. 

Visitors present (19) : Margaret and R. Barnett, Anne and W. Brooks, R. M. 
Brown, Marcia Chambers, M. Collins, Matred and J. N. Donahue, LaVerne 
Erwin, J. French, A. P. Gutierrez, R. Hennessey, K. Horn, Pauline Lange, V. 
Lee, H. G. Neal, Barbara Sherwood, Stella Tatro. 

The minutes of the meeting held 15 October 1965 were summarized. 

Seven new members were elected: B. Clark, San Francisco, California; E. 
Graham, M. R. Gardner, and D. R. Miller, Davis, California; E. Grissell, San 
Anselmo, California; R. Hennessey, San Jose, California; and J. Haddock, 
Berkeley, California. 

Dr. Ferguson appointed R. L. Usinger, J. Gustafson, and G. M. Buxton to 
a temporary committee to propose a slate of nominees to serve as officers of the 
Society for 1966. A temporary committee, consisting of D. Linsdale, D. G. 
Denning, and E. S. Ross, was appointed to audit the financial records of the 
Society. A report of each committee will be made at the next regular meeting. 
Dr. Ferguson named J. S. Buckett to fill a Membership Committee vacancy. 
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Possible mimetic association of a mirid and a meloid. — Dk. J. A. Powell 
exhibited specimens of a meloid, Lytta aeneipennis (LeConte) (det. J. T. Doyen) 
and a mirid, Hadronema rohusta Uhler (det. R. L. Usinger). The Hadronema is 
a rather unusual colored mirid, having black wings and a bright red thorax, 
resembling the pattern of the Lytta, which has greenish-black elytra and red- 
orange thorax and head. The insects were collected at flowers of Coreopis 
californica in Riverside County, California in mid April, 1965, by Catherine Toschi, 
Don Veirs, and J. A. Powell. Although neither species was very common, it was 
noted that the bugs were present in fewer numbers and almost exclusively in flowers 
occupied by the beetles. In a number of cases either one or two Hadronema 
were present with a Lytta, resting inactively in the flowers, whereas no Hadronema 
could be located in the numerous Coreopsis flowers not occupied by the meloids. 
The association was first observed at Railroad Canyon near Elsinore and was seen 
again near Sage, a locality some 25 miles to the southeast, two days later. Although 
the two insects do not appear particularly similar to the human eye, in part 
owing to the size discrepancy (the mirids ranged about 3.5 to 4.5 mm in 
length, the meloids 5.5 to 8.0 mm) the apparent close specificity of the associa- 
tion and the color similarity invite speculation as to a possible memetic relation- 
ship. It is interesting that an association of members of the same two genera was 
reported by Fox (1943, Canad. Ent., 75:206), on vetch in Saskatchewan, Canada. 
He stated that adults of Hadronema militaris Uhler were “attacking” Lytta 
nuttalli Say, but general manuals (Britton, 1923, Hemptera of Connecticut; 
Blathley, 1926, Heteroptera of Eastern North America; Essig, 1926, Insects of 
Western North America) list H. militaris as a plant feeder on legumes. 

The principal speaker of the evening was Mr. Michael Collins, Department 
of Zoology, University of California, Berkeley. His illustrated lecture was entitled 
“Population Genetics of the Wild Silk Moth Genus Hyalophora — an Evolutionary 
Interpretation.” 

A social hour was held in the entomology rooms following the meeting. — 
C. S. Koehler, Secretary. 

Two Hundred Ninety-Ninth Meeting 

The 299th meeting was held Friday, 10 December 1965, at 7 :45 p.m. in the 
Morrison Auditorium of the California Academy of Sciences, Golden Gate Park, 
San Francisco, with President Ferguson presiding. 

Members present (34) : P. H. Arnaud, Jr., R. Brownlee, T. S. Briggs, D. J. 
Burdick, L. E. Caltagirone, W. L. Chase, J. G. Edwards, T. L. Erwin, W. E. 
Ferguson, G. A. Gorelick, J. Gustafson, K. S. Hagen, R. E. Hall, P. A. Harvey, 
C. S. Koehler, C. Kovacic, R. L. Langston, H. B. Leech, D. D. Linsdale, K. Lorenzen, 

C. D. MacNeill, Lois and C. W. O’Brien, J. A. Powell, D. C. Rentz, E. S. Ross, 

G. I. Stage, D. J. Sullivan, S.J., R. L. Tassan, R. W. Thorp, J. W. Tilden, P. E. 
Turner, Jr., Nancy Twomey, R. E. Wheeler. 

Visitors present (24) : G. W. Allen, J. D. Brightwell, Brenda and R. M. Brown, 
J. Carrillo, LaVerne Erwin, Stephanie and Rick Ferguson, R. M. Hall, K. Horn, 

D. S. Horning, Jr., M. D. Jha, G. Jones, Suzanne Keenan, Louise Knobke, V. Lee, 

H. Marenstein, H. G. Neal, J. E. Prine, R. E. Stecker, W. H. Tapan, Bruce 
Tilden, Mrs. R. E. Wheeler, Anita Yamamoto. 

The minutes of the meeting held 12 November 1965 were summarized. 
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Eight new members were elected: A. P. Gutierrez and J. E. Liang, Albany, 
California; K. Horn, San Francisco, California; T. Kono, Davis, California; J. E. 
Prine, Fresno, California; V. D. Roth, Portal, Arizona; R. E. Stinner, Berkeley, 
California; and W. H. Tyson, San Jose, California. One former member, A. 
Ross, Yuma, Arizona, was reinstated to membership. 

President Ferguson called for the 1965 committee reports from the chairmen of 
standing committees. The report of the auditing committee was then given by 
Dr. D. D. Linsdale and Dr. P. H. Arnaud, Jr., read the financial report of the 
Treasurer. The financial records for the 1965 year are in good order, and 
both reports were accepted by the Society. 

Dr. Joel Gustafson, acting Chairman of the Nominating Committee, presented 
the names of the nominees, and the following persons were elected as Society 
officers for 1966. President, C. D. MacNeill; President-Elect, W. H. Lange; 
Secretary, R. W. Thorp; Treasurer, P. H. Arnaud, Jr. H. B. Leech, in referring 
to the many important contributions made by the retiring president in 1965, ex- 
pressed sincere appreciation on behalf of the Society, to W. E. Ferguson. 

President Ferguson turned the meeting over to the in-coming president, 
C. D. MacNeill, who called for notes and exhibits. 

Bed bugs and other insects in abandoned cliff swallow nests. — Nests of 
the cliff swallow, Petrochelidon pyrrhonota, are known to harbor a number of 
arthropods which infest the birds. In an effort to find the tick, Argas cooleyi Kohls 
& Hoogstraal, which is a parasite of cliff swallows, a number of nests were 
collected from beneath a bridge 18 miles west of Williams, Colusa County, 
California on 5 December 1965. This area previously had been reported as a host 
area for Argas cooleyi Kohls & Hoogstraal. No ticks were found; however, 
countless numbers of living eggs, nymphs and adults of the swallow bed bug, 
Oeciacus spp.?, were collected and displayed by Mr. Mahesh Datta Jha. The 
fact that the nest had been abandoned by the cliff swallows would seemingly 
substantiate the belief that this bed bug can survive for long periods without a 
blood meal. In other nests in this same vicinity a variety of insects was found, 
including moths (Gelichiidae) two species of beetles {Ptinus) , firebrats [Ther- 
mobia spp.? ) , fleas, and flies. 

Large mites of the family Trombidiidae. — Dr. Joel F. Gustafson 
displayed several mites of the family Trombidiidae which are known as harvest 
mites or chiggers. The larvae of these mites are believed to be parasitic, feeding 
on insects and other invertebrates. The adults and nymphs feed on eggs and 
immature stages of various invertebrates, especially insects. Unlike most of the 
other mites, the Trombidiformes retain a considerable degree of segmentation. 
This is best shown by distinct dorsal terga and a fairly distinct separation of the 
body into three regions. The setae are of the primitive pilose or attenuate type and 
are usually set in rows at the anterior margin of each body segment. The setae 
are long and hair-like and in some they produce a velvety appearance. 

In the arid west from Texas and New Mexico through Arizona, Mexico and 
southern California the nymphs and adults of a giant-sized mite are sometimes 
collected following a heavy rain. These mites, Trombidium magnificum Lee., 
are 5-8 mm in length and are a bright red in color. They appear on the surface 
of the ground only immediately after a rain. These giants, however, are small 
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in comparison to a mite with similar habits which were collected by Dr. Margaret 
Bradbury in Polonnaruwa, Ceylon, in 1964. Professor Bradbury of San Francisco 
State College was a member of the Te Vega expedition in the summer and fall 
of 1964 in its operations in the Indian Ocean. On one of their days ashore they 
visited a Buddhist temple on a bright, sunny morning following a heavy rain, and 
saw these large red mites crawling over the lawns and pebble walks. These mites 
are about 15 mm in length. 

Brachinus pallidus Erwin, a carabid beetle with an entomophagous 
larva. — Mr. Terry L. Erv^^n exhibited a sequence of 35 mm slides showing the 
complete life cycle of this beetle. The descriptions of the larvae and a complete 
biology will be published elsewhere, but a few of the details were given at the 
meeting. The first instar Brachinus larva seeks out the pupa of a Hydrophilid 
beetle {Tropisternus ellipticus or Berosus punctatissimus) and begins feeding 
on it ectophagously. Twenty-four hours later the fifth instar stage is reached. 
The fifth instar rests for 4^5 days and then pupates. The pupal stage lasts 10 
days under laboratory conditions after which time the insect ti'ansforms to the 
adult stage. The adult overwinters and begins the new cycle the next summer 
by laying eggs along the side of the stream. 

Correspondence files of Dr. A. L. Melander — Dr. P. H. Arnaud, Jr. reported 
on the correspondence files of the late Dr. Axel Leonard Melander which were 
recently donated to the Pacific Coast Entomological Society by Mrs. Melander. 
These files cover a period of over 60 years, relating primarily to his Diptera 
correspondence. Dr. Melander was born in Chicago, Illinois in 1878. He was a 
student and friend of William Morton Wheeler, and actually received his M.S. 
degree at the University of Texas, as one of Wheeler’s students. From 1904 to 
1926 he was at Washington State University serving as professor and Head of the 
Department of Biology. He was then Head of the Department of Biology at the 
College of the City of New York from 1926 until his retirement in 1945. From 
1945 until his death in 1962 he resided at Riverside, California. Dr. Melander 
built up one of the world’s largest private collections of Diptera, which numbered 
approximately a quarter of a million specimens. His collection and library 
are now deposited at the United States National Museum. 

The principal speaker of the evening was Dr. W. E. Ferguson, San Jose State 
College, and out-going President of the Soeiety. His illustrated lecture was entitled 
“The Distribution of Regional Protective Coloration Patterns in Mutillid Wasps 
of the United States.” 

A social hour was held in the entomology rooms following the meeting. — C. S. 
Koehler, Secretary. 
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PACIFIC COAST ENTOMOLOGICAL SOCIETY 


Organized 15 August 1901 


Articles of Incorporation 

Know All Men by These Presents: 

That we, the undersigned, do herehy voluntarily associate ourselves together for 
the purpose of forming a nonprofit corporation under the laws of the State of 
California, and we herehy certify that: 

First: The name of this corporation shall be Pacific Coast Entomological Society. 

Second: The purposes for which this corporation is formed are to promote, 
sponsor, foster, and stimulate research in the field of entomology; to provide 
facilities and opportunities for research and analysis of any and all phases of 
entomology by lectures, forums, discussions, experiments, surveys, public meetings, 
exhibitions, courses, classes, conferences, symposia, and analyses; to publish hooks, 
pamphlets, monographs, and in general to disseminate information about entomology 
and the results of entomological research; to accumulate and record historical facts 
and materials relating to entomology in general; to give, grant, and sponsor the 
granting of fellowships and awards for study or research in the field of entomology ; 
and, in general, to act as a medium for the exchange of information and knowledge 
and research in entomology between the members of this corporation and scientists 
and entomologists throughout the world. To do any and all things necessary, 
suitable, convenient, or proper for or in connection with or incidental to the 
accomplishment of any of the purposes, or the attainment of any one or more of the 
objects herein enumerated or designed, directly or indirectly to promote the 
interests of this corporation, and to do any and all things and to exercise any and 
all powers which may now or hereafter be lawful for this corporation to do or to 
exercise under the laws of the State of California; provided, hoivever, that this 
corporation is and shall he a corporation which does not contemplate pecuniary 
gain or profits to the members thereof. No part of the net earnings of this 
corporation shall inure to the benefit of any member whatsoever, and no part of the 
activities of this corporation shall be or constitute carrying on propaganda or 
otherwise attempting to influence legislation. 

Third: Tire county in the State of California where the principal office for the 
transaction of the business of this corporation is to be located is the City and 
County of San Francisco. 

Fourth: The number of this corporation’s directors who shall be known as the 
members of the Executive Board of this corporation is eleven (11), and the names 
and addresses of the persons who are to act in the capacity of members of the 
Executive Board until the election of their successors are: 

E. Gorton Linsley, University of California, Berkeley. 

H. M. Armitage, State Dept, of Agriculture, San Francisco. 

Peter C. Ting, State Dept, of Agriculture, San Francisco. 

E. R. Leach, 217 Hillside Avenue, Piedmont, California. 

R. L. Usinger, University of California, Berkeley. 

E. 0. Essig, University of California, Berkeley. 
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Goi'don F. Ferris, Stanford University, California. 

Ed’ward S. Ross, California Acad, of Sciences, San Francisco. 

Carl D. Duncan, San Jose State College, California. 

The number of the members of the Executive Board may be changed from time 
to time by the bylaws duly adopted; provided, however, that the number of the 
members of the Executive Board shall not be less than three (3). 

Fifth-. The authorized number and qualifications of the members of this corpora- 
tion, the different classes of membership, if any, the property, voting, and other 
rights and privileges of each class of membership, and the liability of each and all 
classes of members to dues or assessments, and the method of collection thereof, 
shall be as may be set forth in the bylaws of this corporation. 

Sixth: The name of the existing unincorporated association which is hereby 
being incorporated is Pacific Coast Entomological Society. 

In Witness Whereof, the president and secretary of Pacific Coast Entomological 
Society, an existing unincorporated association, have hereunto set their hands 
this 28th day of August, 1940. 

E. Corton Linsley, 

President of Pacific Coast Entomological 
Society, an Existing Unincorporated 
Association 

Peter C. Ting, 

Secretary of Pacific Coast Entomological 
Society, an Existing Unincorporated 
Association 

Endorsed and filed in the office of the 
Secretary of State of the State of 
California, 11 September 1940. 

Paul Peek, Secretary of State 
By Chas. J. Hagerty, Deputy 


Bylaws 

Incorporating Amendments dated 16 February 1951; 28 November 1953; 29 
October 1955; 15 February 1963; 12 November 1965. 

Article I 
Offices 

Section 1. The principal office for the transaction of the purposes of the corpora- 
tion is hereby fixed and located at the California Academy of Sciences, Colden Cate 
Park, in the City and County of San Francisco, State of California. The Executive 
Board is hereby granted full power and authority to change said principal office 
from one location to another in said county. 

Article II 
Executive Board 

Section 1. Subject to the limitation of the Articles of Incorporation, the 
Bylaws, and the laws of the State of California, all corporate powers shall be 
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exercised under the authority of the hoard of directors who shall he known as and 
who are herein designated as the members of the Executive Board of the corpora- 
tion. Without prejudice to such general powers, but subject to the same limitations, 
it is hereby expressly declared that the Executive Board shall have the following 
powers : 

First: To select or remove all the other officers, agents, and employees of 
the corporation, prescribe such powers and duties for them as may not be 
inconsistent with law, with the Articles of Incorporation, or Bylaws, fix their 
compensation and require from them security for faithful service. 

Second: To make such rules and regulations in respect to the management 
of the affairs of the corporation not inconsistent with law, with the Articles 
of Incorporation, or the Bylaws, as they may deem best. 

The action of the members of the Executive Board shall be subject to the holders 
of the membership of the Society and none of its acts shall conflict with action 
authorized by such membership. 

Sec. 2. The authorized number of members of the Executive Board shall be 
eleven (11) until changed by an amendment of the Articles of Incorporation or by 
an amendment of this section as provided by law. 

Sec. 3. The Executive Board members shall consist of the chairmen of standing 
committees, the officers of the Society, and the editors of the Pan-Pacific 
Entomologist. In the event that one person holds two or more of the above positions, 
additional members-at-large shall be elected in the same manner as the regular- 
elective officers, to fill the Executive Board of eleven (11) members. Tire members 
of the Executive Board who shall be officers of the corporation shall serve until the 
next annual meeting of the members of the Society, and until their successors 
are duly elected and qualified. The members of the Executive Board who serve 
as such because of their positions as chairmen of the standing committees, shall 
serve until their successors have been appointed by the president and confirmed by 
the Executive Board, and have qualified. 

Sec. 4. Meetings of the members of the Executive Board for any purpose or 
purposes shall be called at any time by the president, or if he be absent, unable, or 
refuse to act, by any three (3) members of the Executive Board. 

Notice of the time and place of any such meetings shall be given so that it will be 
delivered to the Board members or to their addresses at least twenty-four (24) 
hours prior to the time fixed for such meeting, but preferably seven (7) days or 
more in advance. 

Sec. 5. The Executive Board shall fill, by appointments, any vacancies occurring 
in any elective office between annual elections. 

Sec. 6. A majority of the authorized number of Executive Board members shall be 
necessary to constitute a quorum for the transaction of business. Every act or 
decision done or made by a majority of the members of the Executive Board shall 
he the act of the Executive Board unless a greater number be required by law or 
by the Articles of Incorporation. 


Article III 
Officers 

Section 1. The officers of the Society shall be a president, president-elect, 
secretary, and treasurer. 
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Sec. 2. At the last regular meeting prior to the annual meeting, a nominating- 
committee of three members shall be appointed by the president from among those 
members who are not holding any elective office at the time and who did not 
serve on the nominating committee of the previous year. It shall be the duty of this 
committee to nominate candidates for the offices to be filled at the annual meeting. 
Nominations may likewise be made from the floor. 

Sec. 3. The president, president-elect, secretary, and treasurer shall be elected 
by a majority of the members present at the annual meeting to serve for one (1) 
year, their term of office beginning at the close of the annual meeting at whieh 
they were elected, and until their successors are elected and qualified. 

Sec. 4. The president and president-elect shall hold office for not longer than 
two consecutive years but are eligible for re-election after the lapse of one year 
from the time of leaving office. The secretary and the treasurer shall be selected 
with a view to continuity of tenure of their offices and, hence, other things being 
equal, may be re-elected each year, subject to their own desires in the matter. 

Sec. 5. No member shall hold more than one elective office at one time. 

Sec. 6. Vacancies occurring in any elective office between the annual elections 
shall be filled by action of the Executive Board. 

Article IV 
Duties of Officers 

Section 1. The president shall preside at all meetings of the Executive Board 
and regular meetings of the membership. He shall appoint temporary committees 
including a nominating committee, appoint members to fill vacancies in standing 
committees, act as ex ojjicio member of all standing committees, appoint a new 
Program Committee and its chairman soon after taking office and during his term 
of office may replace any members as necessary, arrange details of meetings in 
cooperation with the Program Committee, and call any special meetings. The 
president shall, at the regular meeting prior to the annual meeting, appoint an 
Auditing Committee, no member of which is an officer of the Society, to review the 
financial records of the Society and to report to the members of the Society at the 
annual meeting. At the annual meeting he shall appoint two (2) members to the 
Publication Committee to replace retiring members, and name the chairman, report 
on the state of the Society, and deliver an annual address to be published in the 
Pan-Pacific Entomologist or elsewhere according to the judgment of the president 
and the Editorial Board. 

Sec. 2. The president-elect shall assume all responsibilities of the president in 
the event of the temporary absence of the latter. The president and president-elect 
being absent, a chairman may be selected pro tempore from among the members 
present. The temporary chairman shall conduct such business as is absolutely 
necessary, postponing consideration of other matters until such time as the regular 
officers may be in attendance. 

Sec. 3. The secretary shall send out notices of all meetings at the order of the 
president, handle all correspondence of the Society, keep a record of past and 
current members, of members and visitors present at each meeting, and of the 
proceedings of said meetings, and submit an edited manuscript of the proceedings 
for each year to be published in the January number of the Pan-Pacific 
Entomologist. He shall maintain a supply of copies of the Articles of Incorpora- 
tion and the Bylaws, ineluding new amendments, and shall furnish a copy to each 
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new member of the Executive Board, and to other members of the Executive Board 
at their request. 

Sec. 4. The treasurer shall handle all financial matters of the Society and shall 
maintain a bank account in the Society’s name. Current receipts, unless otherwise 
specified, become a part of the general funds of the Society, administered by the 
Executive Board through the treasurer who is hereby granted authority to expend 
the money necessary to send out notices of meetings and to defray expenses, send 
out bills, etc., in connection with publications of the Society and such other 
necessary expenses of the Society as are approved by the Executive Board. 

Article V 
Committees 

Section 1. Standing Committees shall include the following: Publication Com- 
mittee, Program Committee, Historical Committee, Advertising Committee, and 
Membership Committee. The president shall be invited to each meeting of a 
standing committee as an ex officio member. The chairmen shall call the meetings 
and preside. The membership of these committees may be reviewed at any meeting 
of the Executive Board, which may make such changes as may be deemed necessary. 
Committee vacancies occurring between Executive Board meetings may be filled by 
presidential appointment, subject to confirmation by the Executive Board at its next 
meeting. 

Sec. 2. The Publication Committee shall be responsible for the publications 
of the Society. It shall consist of six members appointed by the president for 
three-year terms, groups of two expiring in successive years. The Publication 
Committee shall meet at least once a year before the annual meeting to formulate 
an annual report for the Society. Four members shall constitute a quorum. 

The Publication Committee shall appoint Editorial Boards for the Pan-Pacific 
Entomologist and other Society publications, consisting of an editor (or editors) 
and such associate and assistant editors and advisory members as may be deemed 
necessary. 

Sec. 3. The Historical Committee of five members shall cooperate with the 
California Academy of Sciences in accumulating historical entomological material to 
be deposited with the Academy. 

Sec. 4. The Membership Committee of three members shall consult with 
applicants or prospective members, acquaint them with the purposes of the Society 
and with the obligations incurred with membership, and consider such persons 
and propose their names, if satisfactory, to the Society for election to membership. 
It shall further be the duty of the committee to consider members’ applications for 
student status and to review the membership from time to time for persons to be 
nominated as Honored Members. The Committee shall meet at least once, early 
each year, to establish a new list of nonmembers, including organizations, to whom 
Society meeting announcements shall be sent, in an effort to increase membership 
and meeting attendance. The chairman shall provide the secretary with a copy 
of the list and retain a copy for the committee records. 

Sec. 5. The Program Committee shall plan the various meetings, including the 
field days, arrange for speakers, encourage members to bring exhibits and 
contribute short notes and observations, and improve the meetings of the Society in 
other ways. The chairman shall call all meetings of the committee after consultation 
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with the president. The committee chairman shall inform the secretary of the 
Society as to the programs of the meetings in sufficient time to permit the issuing 
of the specific notices of the meetings. 

Sec. 6. Prior to the annual meeting of the Society, the chairman of each 
standing committee shall contact the members of his committee and determine 
whether or not each wishes to continue his committee service for another year. 
Each chairman shall then immediately notify the president, in writing, whether or 
not members have resigned for the following year. Committee vacancies known at 
this time shall be filled by appointment by the president not later than the next 
regular meeting of the membership. 

Article VI 
Members 

Section 1. Membership shall be open to persons interested in insects or other 
Arthropoda. 

Sec. 2. An applicant for membership will communicate with a member of the 
Membership Committee. The Membership Committee shall then nominate the 
applicant for membership at the next regular meeting of the Society. An affirma- 
tive vote of two-thirds of the members present at any meeting is required, where- 
upon the applicant becomes a regular member, on payment of dues. The chairman 
shall furnish the secretary and treasurer with the names and mailing addresses of 
the newly elected members. 

Sec. 3. The annual dues shall be $5.00 for regular members, $6.00 for subscrip- 
tions, and $1.00 for student members. Back issues of the Pan-Pacific Entomologist 
shall be sold at $1.50 an issue or $6.00 a volume. The dues are payable in advance. 
Each additional member in the immediate family of a regular member may pay dues 
of only $1.00 per year, but this shall entitle said family to only one subscription to 
the Pan-Pacific Entomologist. 

Sec. 4. Any member may become a Life Member by the payment of $75.00 in 
one sum and shall thenceforth be freed from payment of annual dues. 

Sec. 5. Members who have retired from active service may, on request, be 
continued as active members without payment of dues. Moreover, such members, if 
they desire, may receive the Pan-Pacific Entomologist upon payment of $1.00 per 
year. 

Sec. 6. Students registered at any recognized institution of higher learning are 
eligible for student membership. Student members shall have all of the privileges 
of regular members with the exception of the receipt of the Society’s publications. 

Sec. 7. Any member who, through long and distinguished service to the 
Society, is deemed worthy of special recognition may be elected an Honored 
Member. Candidates for honored membership shall be nominated by the Member- 
ship Committee at the Society meeting prior to their election by the membership, 
or they may be elected directly by the Executive Board, with announcement of the 
election made at the next Society meeting and recorded in the Society’s proceedings. 
Such members shall be free from the payment of dues or other financial obligations 
hut shall retain all privileges of regular members. 

Sec. 8. All members, except for student members, retired members, or as herein 
otherwise provided shall receive the Pan-Pacific Entomologist with no additional 
charge. 
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Article VII 
Meetings 

Section 1. At least four regular meetings shall be held each year, preferably with 
two in the fall and two in the spring with an annual Field Day during April or May. 
Notice of such meetings shall be given to the members either personally or by mail, 
or other means of communication, charges prepaid, addressed to such member at 
his address, if any, appearing upon the books of the Society, or given by him to the 
Society for the purpose of notice. All such notices shall be sent to the members 
not less than ten days before such meeting. 

Sec. 2. Special meetings may be called at any time at the discretion of the 
president, or shall be called at the request of five members, provided that written 
notice is sent to all members at least two weeks in advance of the meeting. 

Sec. 3. The December meeting of each year shall be known as the Annual 
Meeting. At this time, in addition to the election of officers and the transacting of 
other regular and special business, annual reports of all committees shall be sub- 
mitted as well as an annual report of the treasurer. 

Sec. 4. The presence in person of ten members of the Society at any meeting, 
regular or special, shall constitute a quorum for the transaction of business, but 
less than a quorum may adjorn any meeting from time to time and the meeting 
may be held as adjorned without further notice. 

Article VIII 
Delegates 

The Society may accredit delegates, appointed by the president, to national and 
international meetings such as the American Association for the Advancement of 
Science and the International Entomological Congresses. Members may be 
accredited by a two-thirds vote of the members present at any meeting. 

Article IX 
Amendments 

These Bylaws may be amended or repealed by the Executive Board, subject 
always to the power of the members to change or repeal such Bylaws; or by the 
vote or written assent of a majority of the members; or by the vote of a majority of 
a quorum at a meeting of the members duly called for the purpose of amending the 
Bylaws. 
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What is a spray 
adjuvant? 

A substance added to a spray 
formula to improve the 
performance of the active 
ingredient. 

Your Agricultural Chemical 
Distributor will be happy 
to supply literature and 
recommendations as to 
the proper Multi-Film 
Spray Adjuvant for your 
specific application, or write 
direct to : 


Colloidal Products Corporation 

100 Gate 5 Road, Sausalito, California 





It’s a snap to keep leftover pesticides 
from causing probiems 


You get a very good (and very secure) 
feeling when you put stored, or leftover, 
pesticides under lock and key. 

S NAP the lock and you know your chemi- 
cals are beyond the reach of children, 
animals, or unauthorized personnel. 

It makes sense. And safety also makes 
profit. In fact your greatest opportunity to 
profit from using a pesticide depends on the 
combination of safe practice plus close atten- 
tion to dosage and application directions. 

The key to effective control of insects, dis- 
ease, or weeds is the label on the pesticide 
container. The information it contains repre- 
sents years of intensive research. Read it and 
you automatically get the dosage rates you 
need, plus a wealth of other information on 
the practical, profitable and safe way to apply 


and handle the pesticide. 

Also important: Keep leftover pesticides 
in their original containers, to prevent the 
possibility of a mix-up. 

And make certain that empty bags, cans, 
or drums are destroyed, buried, or decon- 
taminated according to recommended pro- 
cedures. 

You can get a free copy of ‘‘Safe Disposal 
of Empty Pesticide Containers and Surplus 
Pesticides” (U.S.D.A. bulletin), and other 
important safety information, by writing to 
Shell Chemical Company, Agricultural 
Chemicals Division, 110 West 51st Street, 
New York 10020. 


Shell Chemical Company 

Agricultural Chemicals Division I 
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DEPTH OF WATER 


20 gais. water by oirplone opplicotion. Apply os plants reach 
maturity ond use full coverage sproy. Do not opply within 7 
doys of harvest. 

SORGHUM (Seed Crops only): Preharvest Desiccation of Foliage— 
1 quart per ocre in 20 to 30 gols. water by ground sprayer ap- 
plication ond 5 to 10 gols. water by air. Apply within 1 Ic 2 
weeks of harvest and when seeds have not more than 30%/ 
ure. Do not use seed from treated plants for food, feed^ 
purposes. 
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ppm (by weight) Diquat coHon injected below the water surface 
and distributed os evenly os possible. Repeat treatment when 
new infestation occurs. See dilirtlon chart. 
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Recommended reading for all ages 

This is an ORTHO label. You see it on drums, cans, jugs and sacks of pesticide. And no 
matter how old you are — or how long you’ve been using pesticides — you should always 
read it carefully from beginning to end. 

It takes ORTHO chemists literally years of testing to determine correct label directions 
and cautions on new products. And they’re constantly re-testing the old ones to come up 
with new uses and new label directions. So if you want to get the most effective, econom- 
ical and safest performance from a pesticide, reading its label is a “must”. 

If you’re too young to read, this label should never be left within your reach. You might 
get hurt. And if you’re a field worker who can’t read, your boss should teU you why pesti- 
cides — and even empty pesticide containers — can be dangerous. 

Pesticides can only help you if you use them correctly. Make sure you do. Read the label. 

CHEVRON CHEMICAL COMPANY ORTHO DIVISION, 200 Bush St., San Fran- 
cisco 20, California 

T.M. REG. U.S. PAT. OFF.: ORTHO ON ALL CHEMICALS, READ DIRECTIONS AND CAU- 

TIONS BEFORE USE. 
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For more than half a century, Cyanamid has consistently led the 
chemical industry in developing new products and application 
techniques that have helped immeasurably to bolster our na- 
tional farm economy. ■ Topping the list of Cyanamid ^'firsts" is 
Malathion LV* Concentrate, introduced commercially last year 
for the control of boll weevils on cotton after two years of use 
on more than 1 million treatment acres in cooperation with the 
U.S.D.A.'s Agricultural Research Service. ■ Malathion LV Con- 
centrate is also being used extensively to combat grasshoppers, 
cereal leaf beetles, corn rootworm beetles, mosquitoes, blue- 
berry maggots, flies and beet leafhoppers. ■ Watch for progress 
reports of new tests conducted against many other pests with 
both aerial and ground equipment. Data being processed daily 
show clearly that Malathion LV Concentrate is fast making all 
other methods of insect control obsolete! ■ Before using any 
pesticide, stop and read the label. *Trademark 
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AMERICAN cyanamid COMPANY 
PRINCETON, NEW lERSEY 


SERVES TRE iVXAiV WHO li^AICES 
A BUSMISTESS OE AGRICUETURE 
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VELSICOL PESTICIDES: 


INSECT, WEED, AND PLANT DISEASE CONTROLS 


Velsicol pesticides have demonstrated great utility, throughout the world. It you are interested in the 
protection of food or fiber crops, public health, pest control operation, or related fields, we would like 
to offer you technical information about these versatile compounds. Please write Velsicol Chemical 
Corporation, 341 E. Ohio Street, Chicago, III. 60611 
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BANOANE® 

Pre-emergence crabgrass control that's safe for new and 
established lawns. 

BANVEL® D 

A herbicide for control of broadleaved perennial weeds 
in turf. 

IlMSECTTiCIDES 

CHLORDANE 

A broad range chlorinated hydrocarbon insecticide. The 
leading lawn, garden, household insecticide. 

ENORIN 

An insecticide that is effective against many hard to kill 
insect pests of cotton, tobacco, tree fruits, etc. 

HEPTACHLOR 

A versatile chlorinated hydrocarbon insecticide. Widely 
used for soil insect control on major crops. 

METHYL PARATHION 

A versatile insecticide used in combination with Endrin 
in all purpose sprays and dusts. 

FUi^l^hlfS 

ETHYLENE DIBROMIOE 

An insecticidal fumigant, nematocide and soil insecticide. 

Usually used in combination with methyl bromide. 

PESTMASTER® 

METHYL BROMIDE 

An insecticidal fumigant, rodenticide, nematocide, and 
herbicide. 

FUNGIdiOEB 

% ^ 

VELSICOL MEMMI 

.B-EC MERCURIC 

FUNGICIDE 

Controls brown patch, dollar spot, copper spot, melting 
out(Helminthosporlum), gray leaf spot of St. Augustine 

Grass, and cottony blight (Pythium) or Rye grass. An 
emulsifiable concentrate that mixes fast, does not need 
constant agitation, and leaves no sediment in spray tanks. 

FERBAM 

Fungicide used in control of scab and cedar apple rust 
and as a protectfve fungicide for other crops. Also used 
to control blue mold In tobacco plant beds. 

ZIRAM 

Fungicide used extensively on vegetables and on some 
fruit crops. Best used as a preventive treatment. 

VELSICOL® 2-T 

Turf fungicide used to control brown patch, dollar spot, 
snow mold and other turf diseases. 

PMA 

An organic foliage fungicide also used for post emer- 
gence crabgrass control, seed treatment, and turf disease 
control. 



VELSICOL CHEMICAL CORPORATION/341 E. Ohio St., Chicago, III. 60611 

UELSICOL IIUTERlUATIOniAL CORP., C. A. / P. O. Box 1687, Nassau. Bahamas. 

VELSICOL CORPORATIOIU OF CANADA, LIMITE 0/2 Carlton St., Suite 1018, Toronto 2, Canada 
VELSICOL INTERNACIONAL DE MEXICO S.A. DE C.V./Morelos No. 110-Desp. 209, Mexico 6, D.F. 



Mountain Products 

BLUESTONE (Copper Sulphate) 

Briks * Granular Crystal 

Large Crystal • Hi-Sol Crystal 

Small Crystal • Snow Crystal 

• Powdered 


Monohydrated Copper Sulphate 
Basic Copper Sulphate 
Copper Hydroxide 
Copper Carbonate 
Cuprous Oxide 
Copper Pigment 


Zinc Sulphate 36%-Mono 
Zinc Sulphate 28%-Cubes 
Zinc Oxide (Ag. Grade) 
Basic Zinc Sulphate 
Ferric 27 (Ferric Sulphate) 
Industrial Iron Oxide 


THE MOUNTAIN COPPER CO., LTD, 

100 Mococo Road, Martinez, California 94553 


A Service for the Field 
Testing & Evaluation 

of 

Agricultural Chemicals 

Under Western Conditions 

Entomology 
Chemistry 

Floriculture 

Engineering 

Plant Pathology 

Trojan Laboratories 

Box 420 

Montebello, California 
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DELNAV* 

(dioxathion) 

TOXAPHENE 

(chlorinated camphene, 67-69% Cl) 

...proved toxicants from Hercules 



SV65-1 ® HERCULES TRADEMARK 



Specify toxicants with proved 
effectiveness. Write for 

technical information and recommendations 


POWDER COMPANY 


120 Montgomery Street 

San Francisco, California 94104 
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HOME OFFICE: MIDDLEPORT, NEW YORK 
ANAHEIM, FRESNO AND RICHMOND. CALIFORNIA • YAKIMA, WASHINGTON 
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Worms? Not a one! 

Don’t worry about them 
even up to harvest... 

just use THURICIDE®90TS 



Not a chemical, Thuri- 
CIDE 90TS is- a microbial 
insecticide which singles 
out and destroys only the 
leaf-chewing larvae of 
certain lepidopterous in- 
sects (caterpillars, loop- 
ers and hornworms, in- 
cluding imported cabbage 
worm and cabbage loop- 
ers). Thuricide 90TS is 
harmless to just about 
everything else, including 
man ! 

Use Thuricide 90TS right up to harvest to control 
worms on lettuce and many cole crops such as cabbage, 
cauliflower and broccoli. It is also used on tomatoes, 
potatoes and mdons. It is used extensively on forest 
trees and ornamentals for the control of gypsy moth, 
cankerworm and linden looper. 

Stop imported cabbage worms and loopers in your 
cole crops the safe way — use Thuricide 90TS ! If your 
dealer doesn’t stock Thuricide 90TS, he will get it for 
you. Write for your free copy of Stauffer’s new bro- 
chure : “A Revolutionary Concept in Insect Control.” 

Stauffer Chemical Company, Agricultural Chemical 
Division, 380 Madison Avenue, New York, N. Y. 10017. 



■'Trademark of Bioferm Division, 
International Mineials it Chemicals Corii, 


READ THE LABEL, HEEDTHE LABELAND 

GROW WITH STAUFFER CHEMICALS 
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Kill those cotton-^pickin’ mites 

with Aramite 


Plagued by mites who seem to thrive on phosphate? Get aramite®, 
effective, approved miticide. Tests in the field for the past twelve 
years prove ARAMITE kills a wide variety of mites, including those who 
resist phosphate, and not one has developed a resistance to ARAMITE. 
Applied as a wet spray or dust, aramite has a long residual. It kills 
both nymph and adult mites on cotton, ornamentals, fruit and shade 
trees. Approved by the U.S.D.A. for mite control of cotton, ARAMITE 
is safe to use and does not harm bees or other beneficial insects. For 
effective, economical mite control, order aramite from your local 
supplier. 



NAUGATUCK CHEMICAL DIVISION 

United States Rubber 

Dept. 9141 AR Elm Street Naugatuck, Connecticut 


DISTRICT OFFICES: Akron • Boston • Portland • San Francisco • Chicago • Detroit 
Gastonia • Los Angeles • Dallas • New Brunswick, N.J. • Dominion Rubber Company, 
Ltd., Montreal • CABLE: Rubexport, N.Y. 
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KARLSBAD 

INSECT PINS 

$4. / 1000 (10 Pkgs.) 

PROMPT DELIVERY 

CLAIR ARMIN 

417 PALM AVE. 

LOWEST PRICES IN U.S. REEDLEY, CALIF. 

• New customers please mention this advertisement with your order 
for a 2% discount. 


COMMERCIAL AND RESEARCH 
ENTOMOLOGISTS 


Obtain more accurate population counts 
with a light-weight motor-fan unit 
which sucks insects into nets 

D-VAC 

MOTOR-FAN VACUUM INSECT NETS 
BACK-PACKS AND HAND MODELS 


-also- 


BENEFICIAL INSECTS 

INSECTORY GROWN AND FIELD COLLECTED 

Trichogramma sp. and Green Lacewings 

Write for Brochures 

D-VAC CO. 

P. O. Box 2095 
RIVERSIDE, CALIFORNIA 
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MICROSCOPY UNOER POLARIZER LIGHT 


LEITZ DIALUX-POL 

The polarizing microscope with monocular and binocular 
conoscopic and orthoscopic vision. Designed to satisfy the 
requirements of versatility and convenience demanded by 
discerning research scientists. From focusable and center- 
able Amici Bertrand lens, pinhole diaphragm, quintuple- 
objective, centering nosepiecc, and 45-degrce click stops 
on rotating stage to your choice of condensers, polarizers 
with exit facilities for heat dissipation, low-power and 
high-power light sources, and universal rotating stages. 

Whether you are determining optical signs, identifying 
contaminants and impurities, or examining cellular struc- 


ture, Leitz Dialux-Pol facilitates routine as well as special 
analyses. 

A combined binocular and photographic tube is available 
for use with a top analyzer. Precision engineered acces- 
sories provide a high order of versatility to meet your 
requirements for sophisticated quantitative analyses. 


Write for more information about versatile Leitz Dialux- 
Pol microscope and its many accessories. !!os4 
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PUBLICATIONS 
OF THE 

PACIFIC COAST ENTOMOLOGICAL SOCIETY 


PROCEEDINGS OF THE PACIFIC COAST ENTOMOLOGICAL 
SOCIETY. 

Vol. 1 (16 numbers, 179 pages) and Vol. 2 (numbers 1-9, 131 
pages). 1921-1930. Price S2. 50 per volume. 

PAN-PACIFIC ENTOMOLOGIST. 

Vol. 1 (1924) to present. Price $6.00 per volume of 4 numbers, or 
$1.50 per single issue. 

MEMOIR SERIES. 

Volume 1. The Sucking Lice by G. F. Ferris. A 320-page book which 
summarizes the knowledge of the Anoplura of the world. Published 
October 1951. Price $6.00. 

Volume 2. The Spider Mite Family Tetranychidae by A. Earl 
Pritchard and Edward W. Baker. This worldwide treatment deals 
with the systematics, identification, and economics of the “Red 
Spiders” and includes descriptions of 33 new species. 472 pages. 
Published July 1955. Price $10.00. 


Send orders to: 

Pacific Coast Entomological Society 
c/o California Academy of Sciences 
Golden Gate Park 
San Francisco, California 94118 
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THE PAN-PACIFIC ENTOMOLOGIST 
Information for Contributors 

Papers on the systematic and biological phases of emtomology are favored, including 
articles up to ten printed pages on insect taxonomy, morphology, behavior, life history, and 
distribution. Excess pagination must be approved and may be charged to the author. 
Papers are published in approximately the order that they are received. Immediate publi- 
cation may be arranged after acceptance by paying publication costs. Papers of less than 
a printed page may be published as space is available, in Scientific Notes. 

Manuscripts for publication, proof, and all editorial matters should be addressed to the 
Editor, Howell V. Daly, 112 Agriculture Hall, University of California, Berkeley, 
California 94720. 

Typing . — All parts of manuscripts must be typed on bond paper with double-spacing and 
ample margins. Carbon copies or copies on paper larger than 8% X H inches are not 
accepted. Do not use all capitals for any purpose. Underscore only where italics are 
intended in the body of the text, not in headings. Number all pages consecutively and 
put author’s name at the top right-hand corner of each sheet. References to footnotes in 
text should be numbered consecutively. Footnotes should be typed on a separate sheet. 
First page. — The page preceding the text of the manuscript should include (1) the 
complete title, (2) the order and family in parentheses, (3) the author’s name or 
names, (4) the institution with city and state of the author’s home city and state if 
not affiliated, (5) the shortened title (running headline) not to exceed 38 letters and 
spaces when combined with the author’s last name or names, (6) the complete name 
and address to which proof is to be sent. 

Names and descriptions of organisms. — The first mention of a plant or animal should 
include the full scientific name with the author of a zoological name not abbreviated. 
Do not abbreviate generic names. Descriptions of taxa should be in telegraphic style. 
References. — All citations in text, e.g., Essig (1926) or (Essig, 1958), should be listed 
alphabetically under Literature Cited in the following format; 

Essig, E. 0. 1926. A butterfly migration. Pan-Pac. EntomoL, 

2 : 211 - 212 . 

1958. Insects and mites of western North America. Rev. 
ed. The Macmillan Co., New York. 1050 pp. 

Abbreviations for titles of journals should follow the list of Biological Abstracts, 1963, 
43 (1) : 5-11. 

Tables. — Tables are expensive and should be kept to a minimum. Each table should be 
prepared as a line drawing or typed on a separate page with heading at top and foot- 
notes below. Number tables with Arabic numerals. Number footnotes consecutively 
for each table. Use only horizontal rules. 

Illustrations. — ^No extra charge is made for the line drawings or halftones. Submit only 
photographs on glossy paper and original drawings (no photographs of drawings). 
Authors must plan their illustrations for reduction to the dimensions of the printed 
page (4% X 6% inches) . If possible, allowance should be made for the legend to be 
placed beneath the illustration. Photographs should not be less than the width of the 
printed page. Drawings should be in India Ink and at least twice as large as the printed 
illustration. Excessively large illustrations are awkward to handle and may be damaged 
in transit. Include a metric scale on the drawing or state magnification of the printed 
illustration in the legend. Arrange figures to use space efficiently. Lettering should 
reduce to no less than 1 mm. On the back of each illustration should be stated (1) the 
title of the paper, (2) the author’s complete name and address, and (3) whether he 
wishes the illustration and/or cut returned to him at his expense. Cuts and illustrations 
not specifically requested will be destroyed. 

Figure legends. — Legends should be typewritten double-spaced on separate pages headed 
Explanation of Figures and placed following Literature Cited. Do not attach 
legends to illustrations. 

Proofs, reprints, and abstract. — Proofs and forms for the abstract and reprint order 
will be sent to authors. Major changes in proof will be charged to the author. Proof 
returned to the editor without the abstract will not be published. 

Page charges. — All regular papers of one to ten printed pages are charged at the rate of 
$10.00 per page. This is in addition to the charge for reprints and does not include the 
possible charges for extra pagination or the costs for immediate publication. Private 
investigators or authors without institutional or gTant funds to cover this charge may 
apply to the Society for a grant to cover the page charges. A brief statement by the 
author on the reprint order form will suffice as an application. All articles are 
accepted for publication only on the basis of scientific merit and without regard to 
the financial support of the author. 


KELTHANE* stops mites that attack 



On these and many other crops, Kelthane controls more 
mite species than any other miticide available. For a success- 
ful mite control program, thorough coverage sprays of proper 
dosage should begin early and be repeated as necessary. 
You can recommend Kelthane with full assurance of 
its safety on foliage, fruit and beneficial insects when used 
according to label directions. 
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The Katydid Genus Plalylyra 

(Orthoptera : Tettigoniidae) 

Harold J. Grant, Jr.^ and David C. Rentz 

The Academy of Natural Sciences of Philadelphia, Philadelphia, Pennsylvania 
and, University of California, Berkeley 

Although described in 1898 by Samuel Scudder, this monotypic 
genus has been mentioned only infrequently in the literature. Despite 
its apparently wide distribution all the known collections together 
total only a few more than 200 specimens. We have examined all 
the specimens presently in collections and have observed the species 
in the field. Even though our observations are meager, we have 
written this paper to sum up what is known of Plalylyra calif or nica 
Scudder. In this way we hope to encourage future observations and 
collections. 

Perhaps the most interesting aspect of this genus and species is the 
puzzle presented by its morphological relationships with other katy- 
dids. The species most closely related to P. californica are found in 
Chile and Ecuador. The Chilean genus Cosmophyllum, for example, 
shares with Plalylyra a number of characters which suggests close 
relationship: ovoid wings with similar venation; transverse meso- 
and metasternal lobes; a low, broad, weakly developed fastigium; 
processes on the second and third abdominal tergites; pronotal lobes 
longer than deep. Relationship is also indicated with the Chilean gen- 
era Stenophyllia, Marenestha, and a genus not yet described. An un- 
described genus from Ecuador also shows fairly close relationship to 
Plalylyra. In North America no genus suggests relationship to 
Plalylyra, in this sense making it our most distinctive phaneropterine. 

Plalylyra Scudder 

Plalylyra Scudder, 1898: 288. 

Type species: Plalylyra californica Scudder (monotypy). 

Diagnosis. — Wings fully developed, but short, the anterior ones broad in rela- 
tion to length. Stridulating field dark brown, contrasting with green wing color. 
Pronotal lobes longer than deep (Fig. 1). 


1 Deceased, see obituary in tliis issue. 

The Pan-Pacific Entomologist 42: 81-88. April 1966 
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DescFiIPTION. — Vertex domed, higher than the dorsal surface of the eyes. 
Fastigium of vertex broad, little elevated, scarcely compressed laterally, weakly 
sulcate dorsally, anteriorly blunt. Fastigium of frons weakly expressed, dorsally 
blunt. Eyes small, elliptical. 

Pronotum with lateral carinae obsolete or missing anteriorly, weakly expressed 
in posterior quarter. Disc plane, broadening posteriorly. Anterior border truncate, 
posterior border arcuate. Lateral lobes longer than deep, with a poorly developed 
dorsal sinus, outline as in Fig. 1. 

Anterior wings short and broad in relation to length. Venation and proportions 
as in Fig. 1. Stridulating field large. 

Mesosternal and metasternal lobes poorly developed, transverse in form. 

Anterior coxal spine variable. Anterior femora more than one-third as long as 
posterior femora. Posterior femora without ventral spines. Posterior tai'si with 
two apical spurs on each lateral face. 

Male. — Second and third abdominal tergites each with a middorsal process 
which is highly developed on the third tergite (Figs. 2, 3). Tenth abdominal ter- 
gite normal, posterior border truncate. Cerci elongate, sinuate, apically somewhat 
flattened and sclerotic, with a sharp, sclerotic, pigmented terminus. Subgenital 
plate elongate, upturned, apically emarginate, styles absent. (See Figs. 5, 6.) 

Female. — Ovipositor broad, apically acute and dentate. Basal lobes of ovi- 
positor simple. Subgenital plate simple, trigonal. On either side of the base of 
the ovipositor is a prominent, fleshy, ventrally directed process. (See Fig. 4.) 

The insect is typically “katydid green,” relieved only by a thin, light- 
colored strip behind each eye (sometimes absent) which continues 
along the lateral borders of the pronotal disc. Males have the stridulat- 
ing field mottled with dark brown. 
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Figs. 2, 3. Basal abdominal tergites of Platylyra californica. Fig. 2, dorsopos- 
terior aspect; Fig. 3, lateral aspect. 


Platylyra californica Scudder 

Platylyra californica Scudder, 1898: 288; 1900: 69; 1901: 268. Woodworth, 
1902: 14. Kirby, 1906: 447. Caudell, 1908: 78. Woodworth, 1913: 318. Heifer, 
1963: 275. 

Type: Lectotype male (here designated), Mt. Wilson, Altadena, 
2,400 feet, Los Angeles County, California, 27 July 1897. Lectotype 
in the collections of the Museum of Comparative Zoology, Harvard Uni- 
versity, Cambridge, Massachusetts. 

Specimens examined. — California. Alameda Counta": Alameda, 1^ [CAS]; 
Berkeley, 27 June 1925 (H. H. Keifer), 13 [CAS]. Contra Costa County: 
Mount Diablo, 16 July 1933 (R. H. Beamer) , 13; Mount Diablo, Juniper 
Camp, 13 August 1965 (D. C. and K. A. Rentz) , 7 3,4? [Rentz Coll.]. Kern 
County: Havilah, 21 June 1905 (F. Grinnell, Jr.), 13- Lake County: Austin’s 
Resort, 23 June 1958 (D. C. Rentz), 13 [CAS]; West of Lakeport, 19 July 1962 
(Jon B. Snell), 1 3 [CAS]; 8 miles west of Oasis, 26 June 1961 (D. C. Rentz), 
13 [CAS]; 5 miles west of Oasis, 27 June 1961 (D. C. Rentz), 13 [CAS]; 
1 mile east of Oasis, 27 June 1961 (D. C. Rentz), 13,1? [CAS]. Los Angeles 
County: Beverly Glen Canyon, 22 July 1956 (R. X. Schick), 13 [LACMUS] ; 
Claremont, 26 July 1935 (Jack Beamer), 1? [MICH]; Glendora (at light), 1 
July 1951 (G. Henno), 13 [LACMUS]; Los Angeles County only, 10 June 1952 
(Coquillet, B. Lazaroff, R. Laxineta), 2 3, 2? [ANSP, LACMUS, USNM] ; 
Mint Canyon, 6 May 1933, 25 May 1937 (R. H. Beamer, E. P. Van Duzee), 3? 
[ANSP, CAS] ; Mount Wilson, 2,400 feet, Altadena, Los Angeles, 27 July 1897 
(S. H. Scudder), 13 (Lectotype) [MCZ] ; San Gabriel Mountains, 5,500 feet. 
Strawberry Ridge, 23 June 1910 (F. Grinnell, Jr.), 1 3 ; Sepulveda Canyon, 5 June 
1941 (Don Wasem), 1 ? [LACMUS]; Sierra Madre, 11 July 1940, 1 9 [LAC- 
MUS] ; Tanbark Flat, 19, 20, 22, 24, 25, 30 June 1950, 1, 2, 3, 7, 9, 13, 14 July 
1950, 23 July 1952 (J. D. Paschke, J. W. MacSwain, H. L. Hansen, T. R. Haig, 
F. X. Williams, P. D. Hurd, D. C. Blodget, E. G. Lindsley, W. A. MacDonald, W. 
V. Garner), 34 3, 1? [CAS, CIS, LACMUS]. Madera County: Sugar Pine, 
4,300-5,000 feet, 24, 31 August 1914 (J. C. Bradley) 23, !?• Marin County: 
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Figs. 4, 5, 6. Genitalia of Platylyra calijornica. Fig. 4, base of ovipositor; 
Fig. 5, male genitalia, ventral aspect; Fig. 6, the same, lateral aspect. 


Alpine Lake, 20 August 1959 (D. C. Rentz), [CAS]; 5 miles north of Alpine 
Lake, 8 August 1960 (E. P. Catts), 1 [CAS]; Cypress Ridge, 21 September 
1930 (E. P. Van Duzee), 1^ [CAS]; Mill Valley, 19 July 1925, July 1948, 27 
September 1948 (E. P. Van Duzee, E. S. Ross, Hugh B. Leech), 3$ [CAS]; 
Mount Tamalpais, 20 June 1909, 23 June 1918 (E. C. Van Dyke, E. P. Van Duzee), 
1^, 1$ [CAS]. Mariposa County: 5 miles west of El Portal, 2,000 feet, 20 
July 1957 (T. J. Cohn), 1^,12 [MICH]; Miami Ranger Station, 6 August 1946 
(T. 0. Thatcher), 1 [CIS]; 2.2 miles east of Mount Bullion, 2,500 feet, 11 
August 1957 (T. J. Cohn), 2$ [MICH]; Yosemite National Park, El Portal, 
1,550 feet, 23 July 1938 (C. L. Hubbs family), 1 [MICH]; Yosemite National 
Park, 2.9-5. 9 road miles north of Wawona, 21 July 1957 (T. J. Cohn) , 1 $ [MICH] ; 
Yosemite National Park, 10 August 1939, 1 August 1940 (R. H. Beamer) , 2 2 
[UT, ANSP]. Mendocino County: Sherwood, 31 July 1927 (J. C. Bradley), 16'- 
Monterey County: Carmel, 1 August 1923 (L. S. Slevin), 1^ [CAS]; Chew’s 
Ridge Lookout, Santa Lucia Range (18 air miles west of Greenfield, 5,000 feet), 
29 July 1957 (T. J. Cohn), 4)$ [MICH]; Del Monte, in grasses and plants among 
sand dunes, 20 August 1909, 1^ ; Del Monte, 20 feet, 21 July 1957 (T. J. Cohn), 
10^ [MICH]; Erances Simes Hastings Natural History Reserve, 14 August 1938 
(J. M. Linsdale) 4^, 12 [MICH]; Jamesburg, 11 August 1938 (L. W. Henner) , 
1 2 [K] ; Lockwood, 24 July 1935 (Jack Beamer), 3 $ ; Monterey, 27 July 1935 
(E. 1. Beamer), 1 ; 2 miles east of United States Route 1 in Palo Colorado 

Canyon (12 miles south of Carmel), 800 feet, 2 August 1957 (T. J. Cohn), 5^ 
[MICH]; 2 miles northeast of Prunedale, 250 feet, 31 July 1952 (T. J. Hubbell) , 
3 [MICH]; Seaside (behind beach dunes), 20 feet, 24 June 1957, 3, 5 August 
1957 (T. J. Cohn), 3^ [MICH]; 5 road miles north of Tassajara Hot Springs, 
Tassajara Summit (18 air miles west-southwest of Greenfield, 4,650), (T. J. 
Cohn), 1^ [MICH]; White Oaks Camp, Santa Lucia Range (18 air miles west 
of Greenfield, 4,150 feet), 28 July 1957 (T. J. Cohn), 1^ [MICH]. Riverside 
County: Anza, 29 July 1938 (R. H. Beamer, R. 1. Sailer), 1^,12 [K] ; Cabezon, 
1 June 1941 (E. C. Van Dyke), 2$ [CAS]; Idyllwild, 3 August 1935 (R. H. 
Beamer), 1 ; 114 miles west of Perris, 29 May 1946, 1^ ; 2 miles south of 
Temecula, 2 July 1963 (H. L. Griffin), 1^ [CIS]. San Bernardino County: Big 
Bear Lake, 26 July 1932 (J. D. Beamer), 1 ; San Bernardino Mountains, north- 

east (desert) slope, 6,500 feet, 29 July 1952 (T. H. Hubbell), 1^ [MICH]; San 
Bernardino Mountains, south slope, 4,900 feet, 28 July 1952 (T. H. Hubbell), 1 2 


April 1966] 


GRANT & RENTZ — GENUS PLATYLYRA 


85 


[MICH]; San Bernardino County only, May (Coquillet), 3^, 2$ [ANSP, 
USNM] ; Rim Summit, south rim of San Bernardino Mountains (on California 
Route 18) 5,756 feet, 22 August 1951, 1$. San Diego County: Boulevard, 26 
July 1938 (R. H. Reamer, D. W. Craik), 13,2$ [K] ; Campo, 10 August 1935 
(Jack Reamer, R. H. Reamer), 33; Laguna Mountains, 1 mile north of High- 
way 80, 18 June 1960 (Gayle H. Nelson), 1$ [MICH]; Nellie, 23, 25 July 1917, 
4, 23, 25, 27, 29 August 1917, 3 September 1917 (E. P. Hewlett), 33 3, 3$ ; Oak 
Grove, 5 June 1941 (D. J. and J. N. Knull), 13 [USNM]. San Luis Obispo 
County: Atascadero, 28 June 1940, 13 [CIS]. San Mateo County: Crystal 
Lakes, 18 June 1916 (E. P. Van Duzee), 13- Santa Barbara County: Sunset 
Valley, 4 July 1939 (E. C. Van Dyke), 1$ [CAS]. San Benito County: Pinnacles 
National Monument, Chalone Camp, 8 April 1964 (D. C. and K. A. Rentz), 13 
[CAS]. Santa Cruz County: Hecker Pass, Coast Range, 1,750 feet, 20 August 
1941 (Rehn and Rehn), 1$ ; Santa Cruz Mountains, 1$ [CAS]. Solano County: 
Vacaville, Solano, 21 June 1932 (A. S. Harrison), 13, 1$ [CIS]. Tuolumne 
County: Strawberry, 11 August 1960 (C. A. Toschi), 13 [CIS]. Twain Harte, 8, 9 
August 1958, 11 August 1959, 20 August 1960, 26 July 1961 (D. C. Rentz, M. Lund- 
gren), 8 3,1$ [CAS]. Tulare County: Midfork of Kaweah River, Sequoia Na- 
tional Park, 1,700 feet, 6 August 1914, 13 - Ventura County: Lake Sherwood, 29 
August 1952, 1 $ [LACMUS] ; Wheeler Hot Springs, 30 July 1943 (Don Meadows) , 
13 [LACMUS]. California only, 1 $ [USNM]. 

Distribution. — This species is known from California only from 
the Sierra west to the coast. It has been collected in Mendocino and 
Lake counties in the north, south to San Diego County (Map 1). 

Habitat and life history. — Nymphs appear in early spring and 
are found on a variety of herbaceous shrubs, frequently on monkey 
flower of several species in the genus Mimulus. It also occurs in 
chaparral on scrub oaks and Ceanothus. The young katydids are rather 
robust and uniform green color. They could easily be mistaken for 
Microcentrum nymphs in their general appearance. Their characteristic 
posture keeps the body upraised on the plant as if on stilts, possibly 
eliminating shadows. In the nymphal stage, Platylyra is extremely 
sluggish. If prodded the nymphs will reluctantly jump and often will 
land on their backs and have great difficulty righting themselves. 
While rearing the nymphs in the laboratory, it was noticed that pres- 
ence of a moisture source such as a water dish or wet cotton resulted 
in the loss of specimens due to drowning. The young katydids would 
jump into the liquid and made little or no attempt to get out of the 
situation, and they eventually died. 

As the nymphs mature, they move to larger plants. In coastal areas 
maturity is reached by mid- June and in the higher areas, such as the 
Sierra Nevada Mountains where Platylyra is found, mature specimens 
are not found until the beginning of August. The winged adults fly 
to the tops of trees and only infrequently are again found on low 
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Map 1. Distribution of Platylyra calif ornica. Base map courtesy California 
Insect Survey. 


bushes. However, they are often found, in the late summer at night 
around electric lights. There seems to be a preference as to the type 
of tree desired by the adults. They have never been taken in conifers 
but seem to be always found in broad-leaved trees. 

The adults are not sluggish as are the nymphs and the male calls 
loudly and frequently and is fairly active, moving back and forth 
along a branch while stridulating. Males answer one another and it 
is often quite difficult to locate a given male in a tree in which several 
are calling. The calling song consists of repeated “zwicks” not unlike 
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Table 1. Measurements of seven characters of Platylyra californica. 
The number in parentheses following range (R) is the number of 
specimens measured. Means (M) are based on original values. All 
measurements are in millimeters. 


Total length 
Length pronotum 
Width pronotum 
Length posterior femur 
Width posterior femur 
Length anterior wing 
Length ovipositor 


R (38) 20.0-26.7, M 24.4 
R (40) 3.7-4.7, M 4.2 
R (40) 3.0-3.8, M 3.5 
R (37) 14.9-20.2, M 17.4 
R (37) 1.5-2.3, M 1.9 
R (39) 15.5-20.5, M 18.2 


R (19) 21.6-26.4, M 23.9 
R (19) 3.7-5.2, M 4.4 
R (19) 3.2-4.0, M 3.6 
R (19) 15.3-19.3, M 17.2 
R (19) 1.8-2.4, M 2.1 
R (20) 16.2-20.3, M 18.3 
R (15) 5.4-7 .9, M 6.4 


those of Neduha which occurs in low bushes throughout the range of 
Platylyra. 

Although the oviposition habits of this species are unknown, it is 
interesting to speculate about where the eggs might be laid. The very 
broad ovipositor seems adapted for laying eggs between leaf tissues. 
Since nymphs are found in low bushes and shrubs, it would not seem 
likely that the eggs are laid high in the trees. Perhaps eggs are placed 
in the leaves which drop from the trees in the fall and remain on the 
ground providing the nymphs with tender grasses in the spring. It is 
also possible that females fly down to lower bushes to oviposit, but 
there are no observations to support these ideas. 

Measurements. — See Table 1. All measurements were made using 
the precision device recently described by Grant (1965). 

Variation. — Conspicuous variation occurs in several characters of 
P. californica. The anterior coxal spine varies from a short and well- 
developed condition to being almost absent. The fastigium of the 
vertex varies in the degree of its expression, but is never more than 
weakly developed. Anterior wings are variable in length, usually not 
reaching the apices of the posterior femora when these are drawn up 
on the long axis of the body, but occasionally exceeding them. The 
dorsoposterior sinus of the pronotal lobes varies in the degree of its 
development, but is always shallow. 

There appears to be little correlation between variation and geo- 
graphical placement. Two populations possibly possessing the least 
ability to exchange genes are those from Monterey and Tuolumne coun- 
ties. The San Joaquin Valley is an impassable ecological barrier sep- 
arating the two and any gene flow between them would have to take 
place around the northern or southern ends of the valley. Yet, a sample 
of 10 males from each population indicates only that the Tuolumne 
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population is slightly larger, has longer anterior wings, and slightly 
different posterior femoral proportions. 
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The Female of Andrena cerehrata Mitchell 

(Hymenoptera : Andrenidae) 

Leland Chandler 

Purdue University, Lafayette, Indiana 

The bee, Andrena cerebrata Mitchell (1960), was described from a 
unique male collected on Malus by W. P. Stephen at Waynesville, 
North Carolina (altitude 3,000-4,000 feet) on 30 April 1952. The 
most striking features of this specimen were the large genal protuber- 
ances which projected at right angles to the lower ends of the eyes. 

On 8 May 1962, Dr. C. E. McCoy, University of Arkansas, collected 
a series of five males of A. cerehrata on the flowers of the garden 
radish, Raphanus sativus L. This collection was made at the University 
of Arkansas Agronomy Farm near Fayetteville in Washington County. 
The specimens agreed in every way with the original description except 
for two minor variations. One male had the genal protuberances re- 
duced to short, truncate lobes which were about one-third the length 
of those found in the other specimens. A second male had small, yellow 
maculae between the clypeus and the eye, which did not extend to the 
eye margin. 

Since this species was first recognized as occurring in Arkansas with 
indications that it was locally abundant, a concentrated effort was made 
to obtain the undescribed female. This endeavor was successful in 1965. 
These records, all from Washington County, Arkansas, are as follows: 

21 April (one male, C. E. McCoy) ; 22 April (3 males, C. E. McCoy) ; 28 April 
(32 males on Spirea, H. E. Dodge) ; 30 April (6 males on Spirea, H. E. Dodge) ; 
11 May (14 females on Philadelphus, H. E. Dodge) ; 12 May (one male, 5 females 
on Philadelphus, C. E. McCoy) ; 16 May (one female on Philadelphus, H. E. 
Dodge) . 

The following description is of the female of A. cerebrata: 

Length 9-11 mm. Integument wholly black. Face longer than distance between 
eyes, eyes slightly divergent below; diameter of lateral ocelli subequal to, or less 
than, distance of ocelli from margin of vertex; cheeks rounded, unarmed, not 
carinate, broader than eyes; clypeus flattened medially, tessellate, with irregular, 
coarse punctures, apical edge margined with apicolateral projections; facial foveae 
narrow, contiguous with eye margin, filled with appressed yellowish tomentum 
and fringed mesally with long, yellowish, plumose hairs; vertex dull, irregularly 
punctate, crest sharp; process of labrum trapezoidal about three times as broad 
as long; mandibles overlapping about one-half, each with a strong, preapical 
tooth; basal segment of flagellum equal to the second and third combined, the 
latter two subequal, succeeding segments gradually increasing in length with 
terminal segment equaling basal. 
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Mesosoma nearly devoid of hairs dorsally. Pronotum tessellate with shallow 
elongate punctures, humeral angles but slightly swollen, pronotal lobes heavily 
fringed with long, yellowish hairs; scutum tessellate with minute, shallow 
punctures; pleura tessellate with sparse, coarse, shallow punctures and with 
sparse long hairs varying from white to yellowish; scutellum tessellate with a 
row of coarse punctures along posterior margin, remainder finely punctate; 
metanotum roughened with coarse punctures; propodeal triangle with a strong 
median ridge, otherwise weakly reticulate on anterior portion becoming trans- 
versely substriate or tessellate at posterior margin, sides of propodeum dull, sub- 
striate; propodeal corbiculae with fringes of long, yellow, plumose hairs. 

Tegulae piceus anteriorly, amber and translucent posteriorly, with an amber, 
translucent margin. Wings yellowish, infumated apically; second submarginal cell 
very small, about one-fourth as long as first, one-third as long and third, receiving 
first recurrent vein one-third from apex. Pro- and mesothoracic trochanters and 
femora with fringes of white or yellowish hairs beneath, their tibiae and tarsi with 
stiff golden hairs; metathoracic trochanters with conspicuous white flocci, femora 
with long yellowish hairs, tihial scopae compact, hairs plumose, basitarsi with 
blackish hairs anteriorly, stiff, golden bristles posteriorly. 

Metasomal tergites 2-4 with incomplete or poorly developed white apical 
fasciae, 5 with a heavy brownish fimbria, heavy brownish hairs laterally on 
each side of pygidial plate of 6; pygidial plate somewhat triangular with the apex 
broadly rounded and hearing a basal, median, triangular elevation; basal tergite 
weakly tessellate, finely punctured, succeeding tergites becoming more tessellate, 
more coarsely punctured; tergites weakly impressed, impressions extending about 
one-third over tergites. Sternites tessellate, weakly punctuate, 2-4 with apical row 
of long, white hairs, 5-6 with heavy, long yellowish hairs. 

Except for size, little variation was noted. One female had the sec- 
ond submarginal cell missing in one wing. 

Of the subgenera recognized and characterized by Lanham (1949) 
and LaBerge (1964), A. cerebrata is tentatively placed in Gonandrena 
Viereck. The genal areas of the male are carinate (not so strongly as 
in A. fragilis Smith) but are rounded in the female; the pronotal hu- 
meral angles are well developed and sharp in the males (more so than 
in A. fragilis) but are only slightly swollen in the females; and the 
scutellum is smooth and impunctate in the males, roughened and punc- 
tate posteriorly in the females. 
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Host— Parasite Associations in some Twig-Nesting 
Hymenoptera from Western North America^ 

F. D. Parker and R. M. Bohart 

University of California, Davis 

A biological study of twig-nesting wasps has been underway at Davis 
for about 5 years. In this time we have recorded observations on about 
1,800 nests from twigs collected primarily in California and Nevada, 
but also in Arizona. Although the study is being continued, we are 
summarizing the information accumulated thus far in order to facili- 
tate similar studies by other workers and to provide biological associa- 
tion records for the forthcoming addition to the Hymenoptera Catalog. 

Data from twigs collected in the field during the dormant season 
and brought into the laboratory for emergence showed that the number 
of nests lost as result of summer emergence (7%) did not significantly 
reduce the total number of nests recovered. Since our study was pri- 
marily intended to be a survey, filled stems were recovered only at the 
end of the nesting season. 

Natural cavities were the primary source of the nests, but during the 
1963-1964 season cut and drilled stems were also used. The number of 
nests recovered from natural holes was 1,376 and the number in trap 
stems was 330 out of 1,000 originally placed in the field. The natural 
cavities were primarily made by Hymenoptera of the genera Ceratina, 
Pemphredon, Stigmus, and Eclemnius. Abandoned beetle burrows and 
old galls furnished suitable nesting cavities also. In our experience the 
most important plants which offer nesting sites are Sambucus, Foenicu- 
lum, Eriogonum, Tetradymia, and Ephedra. 

The trap nests were made by cutting Sambucus stems into 18-inch 
lengths and drilling holes in one end; the opposite end was sharpened 
to facilitate placement in the ground. The hole diameter varied from 
one-fourth to Vw of an inch. Additional holes were made at random 
along the sides of a few stems and these were utilized as well as the 
terminal ones. 

The cut stems were placed individually in the ground and it was found 
through trial and error that the best results came from stems placed in 
long rows, 3 to 5 feet apart. Also, stems set out in this manner were 
more easily located the following winter. Stems tied m bundles and 
placed in bushes did not yield as many nests as those set out individually. 

Following collection in the dormant season, the twigs were split in 
the laboratory and notes were made concerning nest structure. The cell 


^ This study was supported in part by National Science Foundation Grant NSF GB-3074. 
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contents were placed individually in gelatin capsules (sizes 000 and 00) , 
each with a corresponding rearing number placed on the outside and 
held between the cap and the bottom of the capsule. We found that 
if the rearing number was left inside, the emerging occupant often 
shredded the paper in an attempt to get out. 

Identifications have been provided from specialists as follows: R. C. 
Bechtel, Nevada State Department of Agriculture — Sapygidae; G. E. 
Bohart, USDA Logan, Utah — Megachilidae ; R. M. Bohart, University of 
California, Davis — Chrysididae, Eumenidae, Sphecidae; B. D. Burks, 
USNM — Chalcidoidea ; H. E. Evans, Museum of Comparative Zoology — 
Pompilidae; W. E. Ferguson, San Jose State College — Mutillidae; A. R. 
Gittins, University of Idaho — Sphecidae; J. C. Hall, University of 
California, Riverside — Bomb34iidae; K. V. Krombein, USNM — Spheci- 
dae; N. Marston, Kansas State University — Bombyliidae; C. D. Miche- 
ner. University of Kansas — Megachilidae; T. B. Mitchell, North Caro- 
lina State College — Megachilidae; F. D. Parker, University of California, 
Davis — Sphecidae, Eumenidae; H. J. Reinhard, Texas A & M College — 
Sarcophagidae; M. R. Smith, USNM — ^Formicidae; R. R. Snelling, 
Los Angeles County Museum — Colletidae; R. B. Selander, University of 
Illinois — Meloidae; H. M. Townes, American Entomological Institute — 
Ichneumonidae, Gasteruptiidae ; M. S. Wasbauer, California State De- 
partment of Agriculture — Pompilidae. 

Nesting localities not identified with incorporated towns are as 
follows: California: Boca, east of Truckee, Nevada Co.; Carnelian Bay, 
Lake Tahoe, Placer Co.; Putah Canyon, west of Winters, Yolo Co.; 
Arroyo Seco Camp, west of Greenfield, Monterey Co.; Whitewater 
Canyon, east of Banning, Riverside Co.; Glamis, 15 miles east of Braw- 
ley, Imperial Co. Nevada: Geiger Grade, near Reno, Washoe Co.; 
Mustang, Washoe Co., 5 miles east Sparks; Patrick, Washoe Co., 15 
miles east Sparks; Galena Creek, north side of Mt. Rose, south of Reno, 
Washoe Co. Arizona: Sabino Canyon, northeast of Tucson, Pima 
Co. 

In the following list we have arranged the primary twig-nesting 
Hymenoptera by family with indication of locality, type of nesting- 
site, number of nests observed, and parasites associated. 

Eumenidae 

Ancistrocerus antilope (Panzer). Nevada: Verdi. Samhucus stems; one nest. 
No parasites. 

Ancistrocerus hustamente (Saussure). California: Borego, White-water Can- 
yon. Trap stems ; four nests. No parasites. 

Ancistrocerus catskill halophilus Viereck. California: Putah Canyon, Boca. 
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Nevada: Verdi. Sambucus and trap stems; 10 nests. Parasites: Chrysis derivata 
Buysson (Chrysididae) . 

Ancistrocerus lineativentris Cameron. Nevada: Verdi. Sambucus stems; 11 
nests. Parasites: Pimpla spatulata Townes (Ichneumonidae) ; Chrysis inflata 
Aaron (Chrysididae) ; Amobia floridensis Townsend, P salidopteryx sp. (Sarco- 
phagidae) . 

Ancistrocerus spilogaster Cameron. Nevada: Geiger Grade, Reno, Verdi. 
California: Boca, Putah Canyon. Sambucus and trap stems; made mud nests on 
rocks; 14 nests. Parasites: Aritranis notata sierrae Townes (Ichneumonidae) ; 
Chrysis coerulans Fabricius; Chrysis pattoni Aaron (Chrysididae). 

Ancistrocerus tigris cytainus (Cameron). California: Davis, Putah Canyon. 
Sambucus and trap stems; old Sceliphron nests; nine nests. Parasites: Chrysis 
coerulans Fabricius (Chrysididae). 

Euotlynerus foraniinatus scutellaris (Saussure). California: Davis, Putah 
Canyon. Nevada: Verdi. Sambucus and trap stems, and old Sceliphron nests; 40 
nests. Va.b.Pi.sit'KS'. Lycogaster pullata nevadensis (Cresson) (Trigonalidae) ; Chrysis 
derivata Buysson; Chrysis coerulans Fabricius; Chrysis parkeri Moore (Chrysidi- 
dae) ; Amobia floridensis Townsend (Sarcophagidae) ; Anthrax irroratus Say (Bom- 
byliidae) ; Epistenia sp. (Pteromalidae) . 

Euodynerus oslarensis (Cameron). California: Coyote Creek, north of Borego, 
18 miles west Blythe. Trap stems; two nests. No parasites. 

Euodynerus pratensis (Saussure). California; 18 miles west Blythe. Trap 
stems ; one nest. 

Leptochilus rufinodus (Cresson). California: Carnelian Bay, Davis. Nevada: 
Nixon, Mustang, Verdi. Sambucus and trap stems; 65 nests. Parasites: Epistenia 
sp. (Pteromalidae) ; Clistopyga canadensis Provancher (Ichneumonidae) ; Anthrax 
irroratus Say (Bombyliidae) ; Ceratochrysis tuber ella Bohart, Chrysis parkeri 
Moore (Chrysididae) ; Eurytoma sp. ( Eurytornidae) . 

Leptochilus tosquineti (Cameron). California: Davis. Nevada: Verdi, Nixon. 
Sambucus stems and galls on Tetradymia; three nests. No parasites. 

Pachodynerus acuticarinatus (Cameron). Arizona; Sabino Canyon. Holes 
in wood; three nests. No parasites. 

Pachodynerus pulverulenta (Viereck) . California: Borego. Trap stems; 
two nests. Parasites: Sphaeropthalma (Photopsiodes) uro stenognatha Schuster 
(Mutillidae) . 

Par ancistrocerus acarigaster Bohart. California: Davis. Nevada: Verdi. Sam- 
bucus stems and old Sceliphron nests; six nests. Parasites: Chrysis parkeri Moore 
( Chrysididae) . 

Parancistrocerus acarophorus Bohart. California: Putah Canyon. Nevada: 
Verdi. Sambucus stems; 16 nests. Parasites: Chrysis coerulans Fabricius (Chi'y- 
sididae) . 

Parancistrocerus toltecus (Saussure). California: 18 miles west Blythe. 
Nevada: Nixon. Tetradymia and trap stems; 16 nests. Parasites: Toxophora vir- 
gata Osten Sacken (Bombyliidae); Chrysis barri Bohart (Chrysididae). 

Stenodynerus hlandus (Saussure). California: Carnelian Bay, Davis, Putah 
Canyon. Sambucus and trap stems; three nests. No parasites. 

Stenodynerus cochiseijsis (Viereck). California: Boca. Trap stems; one 
nest. No parasites. 
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Stenodynerus coniodes Bohart. Nevada: Nixon. Tetradymia stems; one nest. 
No parasites. 

Syminorphus meridioiialis Viereck. Nevada: Verdi. Sambucus stems; one 
nest. No parasites. 

Syminorphus cristatus nevadensis (Cameron). Nevada: Verdi. Sambucus 
stems; four nests. Parasites: Chrysis derivata Bnysson (Chrysididae) . 

Syminorphus projectus Bohart. California: Putah Canyon. Sambucus stems; 
one nest. No parasites. 

POMPILIDAE 

Auplopus nigrellus (Banks). California: Davis. Sambucus stems; two nests. 
No parasites. 

Dipogon calipterus nubifer (Cresson). California: Putah Canyon. Sambucus 
stems ; four nests. No parasites. 

Dipogon parkeri Wasbauer. Nevada: Mustang. Holes in wood; one nest. No 
parasites. 


Sphecidae 

Crossocerus fergusoni Pate. California: Putah Canyon. Nevada: Verdi. Sam- 
bucus stems; 29 nests. Parasites: Diomorus zabriskiei Cresson (Torymidae) ; 
Amobia floridensis Townsend, Macronichia sp. (Sarcophagidae) . 

Psenulus {Diodontus of authors) alienus (Krombein). Nevada: Verdi. Sam- 
bucus stems; two nests. No parasites. Prey: Adult Psyllidae. 

Ectemnius spiniferus (Fox). California: Putah Canyon, Davis. Nevada: 
Galena Creek, Verdi. Sambucus, Foeniculum, and Eriogonum stems; 30 nests. 
Parasites: Senotainia trilineata Vanderwump, Macronichia sp., Amobia floridensis 
Townsend (Sarcophagidae); Diomorus zabriskiei Cresson (Torymidae). 

Crossocerus (^Epicrossocerus) insolens (Fox). California: Putah Canyon, 
Davis. Nevada: Verdi. Sambucus stems; five nests. Parasites: Diomorus zabris- 
kiei Cresson (Torymidae). Prey: Pachyneuron sp. (Pteromalidae) ; Tetrastichus 
pattersonae Fullaway, Tetrastichus sp. (Eulophidae) . 

Euplilis arapaho Pate. Nevada: Verdi. California: Putah Canyon. Sambucus 
stems; six nests. Parasites: Diomorus zabriskiei Cresson (Torymidae). 

Isodontia elegans (Smith). Nevada: Verdi. Sambucus and trap stems; 11 
nests. Parasites: Epistenia coeruleata Westwood (Pteromalidae) ; Amobia flori- 
densis Townsend (Sarcophagidae). 

Pemphredoii errans Rohwer. California: Putah Canyon. Nevada: Verdi. 
Sambucus stems; 105 nests. Parasites: Omalus fanus (Haldeman) ; Omalus pur- 
puratus Provancher (Chrysididae) ; Anthrax irroratus Say (Bombyliidae) ; Peri- 
thous mediator neomexicanus Viereck (Ichneumonidae) ; Senotainia trilineata 
Vanderwump (Sarcophagidae). 

Pemphredoii giffardi (Rohwer). California: Corona, Putah Canyon, Davis. 
Nevada: Verdi. Sambucus stems; 130 nests. Parasites: Habrocytus analis (Ash- 
mead (Pteromalidae) ; Eurytoma stigma Ashmead (Eurytomidae) ; Omalus trilo- 
batus Bohart and Campos, Omalus cressoni (Aaron) (Chrysididae) ; Anthrax irro- 
ratus Say (Bombyliidae). 

Pemphredon lethifer (Shuckard). California: Gardenia. Foeniculum stems; 
one nest. No parasites. 

Pisonopsis birkmanni Rohwer. California: Davis, Blythe. Nevada: Mustang, 
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Verdi. Sambucus and trap steins; 15 nests. Parasites: Ceratochrysis antyga Bohart 
( Chrysididae) . 

Solierella blaisdelli (Bridwell). Nevada: Verdi. Eriogonum stems; three nests. 
Parasites: Lomachaeta variegata Mickel (Mutillidae) . 

Solierella similis (Bridwell). Nevada: Reno, Verdi. California: Putah Can- 
yon. Sambucus, Foeniculum, Eriogonum, and trap stems; 26 nests. Parasites: 
Lomachaeta variegata Mickel (Mutillidae), Eurytoma stigmi Ashmead (Eury- 
tomidae) ; Senotainia trilineata Vanderwump (Sarcophagidae) . 

Stigmus inordinatus Fox. California: Putah Canyon. Nevada: Verdi. Sam- 
bucus stems; 25 nests. Parasites: Omalus variatus (Aaron), Omalus glomeratus 
(Buysson), Omalus cressoni (Aaron) (Chrysididae). 

Tracheliodes foveolineatus (Viereck) . Nevada: Verdi. California: Putah 
Canyon. Sambucus stems; four nests. No parasites. Prey: Liometopum occiden- 
tale luctuosum '^heeler (Worker) (Formicidae) . 

Trypoxyloit. tridentatum Packard. California: Borego, Davis, Putah Canyon. 
Nevada: Verdi. Sambucus and trap stems, old Sceliphron nests; 18 nests. Para- 
sites: Amobia floridensis Townsend (Sarcophagidae) ; Epistenia coeruleata West- 
wood (Pteromalidae) ; Chrysis pellucidula Aaron, Trichrysis deversor Bohart, 
Ceratochrysis antyga Bohart (Chrysididae). 

Trypoxylon aldrichi Sandhouse. California: Carnelian Bay. Trap stems; one 
nest. No parasites. 

Trypoxylon bidentatuni Fox. California: Boca, Putah Canyon. Nevada: Mus- 
tang, Verdi. Sambucus and trap stems; 16 nests. Parasites: Trichrysis doriae 
(Gribodo) (Chrysididae). 

Trypoxylon frigiduin Smith. Nevada: Verdi. Sambucus stems; two nests. 
No parasites. 

Trypoxylon sculleni Sandhouse. California: Davis, Putah Canyon. Nevada: 
Mustang, Patrick, Verdi. Sambucus, Eriogonum, and trap stems; 55 nests. Para- 
sites: Aprostocetus sp. (Ichneumonidae) ; Eurytoma stigmi Ashmead (Eurytomi- 
dae) ; Trichrysis doriae (Gribodo) ; Anthrax irroratus Say (Bombyliidae) ; Amobia 
jloridensis Townsend (Sarcophagidae); Dibrachys sp. (Pteromalidae). 

COLLETIDAE 

Hylaeus (H.) cressoni (Cockerell). Nevada: Reno, Verdi, Mustang. Califor- 
nia: Boca. and trap stems; 12 nests. Parasites: Rhydinofoenus visaliae 

Bradley (Gasteruptiidae) . 

Hylaeus (H.) rudbeckiae (Cockerell). Nevada: Verdi. Eriogonum stems-, one 
nest. No parasites. 

Hylaeus (H.) verticalis (Cresson). Nevada: Verdi. Sambucus stems; eight 
nests. No parasites. 

Hylaeus (Paraprosopis) polifolii (Cockerell)- California: Antioch. Trap 
stems; two nests. Parasites: Eurytoma stigmi (Eurytomidae) . 

Megachilidae 

Anthidium maculosuni Cresson. Nevada: Verdi. Sambucus stems; one nest. 
Parasites: Leucospis affinis Say (Leucospidae) . 

Anthocopa copelandica (Cockerell). California: Boca. Trap stems; two 
nests. No parasites. 
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Ashineadiella aridula Cockerell. Nevada: Reno, Nixon, Mustang, Verdi. Cali- 
fornia: Putah Canyon, Davis. Sambucus and trap stems; 100 nests. Parasites: 
Chrysum sonorensis (Cameron) (Chrysididae) ; Leucospis affinis Say (Leucospi- 
dae) ; Anthrax irroratus Say (Bombyliidae) ; Sapyga pumila Cresson (Sapygidae) ; 
Epistenia sp. (Pteromalidae) . 

Ashmeadiella bigeloviae (Cockerell). California: Borego, Glamis. Trap 
stems; 18 nests. No parasites. 

Ashmeadiella bucconis denticulata (Cresson). Nevada: Nixon. Trap stems; 
four nests. No parasites. 

Ashmeadiella gillettei Titus. Nevada: Nixon, Mustang, Patrick. Trap stems; 
nine nests. No parasites. 

Ashmeadiella inyoensis Michener. Nevada: Nixon. Old galls on Tetradymia; 
one nest. No parasites. 

Ashmeadiella meliloti Cockerell. Nevada: Nixon. Trap stems; one nest. No 
parasites. 

Ashmeadiella rufipes Titus. California: Glamis. Trap stems; two nests. No 
parasites. 

Ashmeadiella timberlakei Michener. Nevada: Verdi. Sambucus stems; three 
nests. No parasites. 

Callanthidium illustre (Cresson). California: Arroyo Seco Camp. Holes in 
wood; five nests. No parasites. 

Chelostoma phaceliae Michener. Nevada: Verdi. Sambucus stems; six nests. 
No parasites. 

Dianthidium ulkei perterritum Cockerell. Arizona: Sabino Canyon. Holes in 
wood; two nests. No parasites. 

Dianthidium ulkei ulkei (Cresson). Nevada: Verdi. Sambucus stems and 
holes in wood; four nests. Parasites: Eusapyga verticalis (Cresson) (Sapygidae). 

Hoplitis biscutellae (Cockerell). California: 18 miles west Blythe, Glamis. 
Trap stems; 19 nests. Parasites: Nemognatha macswaini Enns (Meloidae). 

Hoplitis brachyodonta (Cockerell). Nevada: Reno. Trap stems; one nest. 
Parasites: Sfe/is sexmacu/uia Ashmead (Megachilidae) . 

Hoplitis colei (Crawford). Nevada: Reno, Mustang, Nixon. Old galls on 
Tetradymia and trap stems; 70 nests. Parasites: Nemognatha scutellaris LeConte 
(Meloidae) ; Stelis sexmaculata Ashmead (Megachilidae). 

Hoplitis fulgida fulgida (Cresson). California: Arroyo Seco Camp. Holes in 
wood; one nest. No parasites. 

Hoplitis fulgida platyura (Cockerell). Nevada: Verdi. Sambucus stems; 23 
nests. Parasites: Anthrax irroratus Say (Bombyliidae) ; Leucospis affinis Say 
(Leucospidae) ; Sapyga aculeata Cresson (Sapygidae). 

Hoplitis grinnelli Cockerell. Nevada: Nixon, Patrick. Trap stems; four nests. 
Parasites: Nemognatha scutellaris LeConte (Meloidae) ; Stelis sexmaculata Ash- 
mead (Megachilidae). 

Hoplitis hypocrita (Cockerell). California: Putah Canyon. Nevada: Verdi, 
Mustang. Foeniculum, Eriogonum, and trap stems; five nests. Parasites: Nemog- 
natha scutellaris LeConte (Meloidae) ; Aritranis imitator ruficauda Townes (Ich- 
neumonidae) ; Stelis sp. (Megachilidae) ; Eurytoma sp. (Eurytomidae) . 

Hoplitis producta gracilis (Michener). Nevada: Reno, Verdi. California: 
Putah Canyon, Davis. Sambucus, Eriogonum, F oeniculum, and trap stems; 15 nests. 
Parasites: Stelis sexmaculata Ashmead (Megachilidae) ; Eurytoma stigmi Ash- 
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mead (Eurytomidae) ; Aprostocetus sp. (Ichneumonidae) ; Chrysura sonorensis 
(Cameron) (Clirysididae) ; Sapyga aculeata Cresson (Sapygidae). 

Hoplitis sambuci Titus. California: Putali Canyon, Antioch. Sambucus stems; 
three nests. No parasites. 

Megachile brevis Say. California: Davis. Nevada: Mustang. Sambucus and 
trap stems; 21 nests. Parasites: Coelioxys salinaria Cockerell (Megachilidae) ; 
Leucospis uffinis Say (Leucospidae) ; Anthrax irroratus Say (Bombyliidae) . 

Megachile concinna Smith. California: Shafter, Putah Canyon. Sambucus 
stems and bamboo; 17 nests. No parasites. 

Megachile geniula Cresson. Nevada: Verdi. Sambucus stems; three nests. No 
parasites. 

Megachile gentilis Cresson. Nevada: Verdi. California: Antioch, Putah Can- 
yon, Davis. Sambucus stems; 26 nests. Parasites: Anthrax daphne (Osten 
Sacken), Anthrax melanopogon (Bigot) (Bombyliidae); Leucospis af finis Say 
(Leucospidae); Aritranis notata sierrae Townes (Ichneumonidae). 

Megachile inontivaga Cresson. California: Palo Verde, 18 miles west Blythe. 
Nevada: Mustang, Patrick, Verdi. Sambucus and trap stems; 10 nests. Parasites: 
Phaenacra sp. (Pteromalidae) . 

Megachile rotundata (Fabricius). Nevada: Mustang. California: Davis. 
Sambucus stems, holes in wood and old Sceliphron nests; 21 nests. Parasites: 
Sapyga pumila Cresson (Sapygidae); Monodontomerus montivaga Ashmead (To- 
rymidae) . 

Osmia kincaidii Cockerell. Nevada: Verdi. California: Boca. Sambucus and 
trap stems; 20 nests. Parasites: Chrysura halictula (Gribodo) ; C. sonorensis 
(Cameron) ; Nemognatha scutellaris LeConte (Meloidae) ; Leucospis af finis Say 
(Leucospidae) ; Epistenia sp. (Pteromalidae). 

Osmia lignaria Say. California: Arroyo Seco Camp, Putah Canyon. Nevada: 
Mustang. Holes in wood; seven nests. Parasites: Stelis sp. (Megachilidae); 
Sapyga augustata Cresson (Sapygidae). 

Osmia marginata Michener. California: 18 miles west Blythe, Coyote Creek 
(near Borego). Nevada: Reno. Trap stems; three nests. Parasites: Nemognatha 
macswaini Enns (Meloidae). 

Osmia pikei Cockerell. Nevada: Mustang. Holes in wood; one nest. No para- 
sites. 

Proteriades bullifacies (Michener). Nevada: Nixon. Tetradymia stems; two 
nests. Parasites: Anthrax irroratus Sa.y (Bombyliidae); Stelis sp. (Megachilidae). 

Proteriades niojavensis (Michener). Nevada: Nixon. Old galls on Tetrady- 
mia; one nest. No parasites. 

Proteriades xerophila (Cockerell). California: Glamis, 18 miles west Blythe. 
Trap and dead Oenothera stems; eight nests. No parasites. 

Apidae 

Xylocopa tabaniformis orpifex Smith. California: Yosemite Valley, Mariposa 
County; redwood board under a pipeline. Parasite: Anthrax tigrinus (DeGeer) 
(Bombyliidae) . 

Parasites from Hosts Not Determined to Species 

Omalus aeneus (Fabricius) reared from cells of Pemphredon sp. Nevada: Mus- 
tang. 
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Gasteruption assectator (L.) reared from cells of i?y/c(eii5 sp. Nevada: Verdi. 
Chrysis irwini Bohart reared from cells of Eumenidae. California: Boca. 

Grotea mexicana Cresson reared from cells of Ceratina sp. Mexico: Tuxpan. 
Dibrachys sp. reared from cells of Trypoxylon sp. 

Sphaeropthalma (Photopsis) nixonensis Ferguson reared from cells of Proteriades 
sp. Nevada: Nixon. 


Chalcidoidea 

Perilampus hyalinus complex reared from Amohia floridensis Townsend (Sar- 
cophagidae) . Nevada: Verdi. 

Fttryfoma sp. reared from CArj6-i5 sp. (Chrysididae) . Nevada: Verdi. 

Eurytoma stigmi Ashmead reared from Triclirysis doriae (Gribodo), Chrysis parkeri 
Moore (Chrysididae). Nevada: Verdi. 

Dibrachys sp. I'eaied ixom Chrysis derivata Buysson (Chrysididae). Nevada: Verdi. 
Dibrachys cavus (Walker) reared from Amobia floridensis Townsend (Sarcophagi- 
dae). Nevada: Verdi. 

Epistenia sp. reared from Stelis sexmaculata Ashmead (Megachilidae) ; Chrysis sp., 
T richry sis sp. (Chrysididae). Nevada: Verdi, Mustang. 

Microdontomerus anthidii (Ashmead) reared from Stelis sexmaculata Ashmead 
(Megachilidae). Nevada: Nixon. 

Diomorus zabriskiei Cresson reared from Omalus sp. (Chrysididae) . Nevada: Verdi. 
Perilampus sp. reared from Omalus janus (Haldeman) (Chrysididae). Nevada; 
Verdi. 

Tetrastichus sp. reared from Sarcophagidae. Nevada: Nixon. 

Leucospis af finis Say reared from Stelis sexmaculata Ashmead (Megachilidae) ; 
S apyga pumila Cxesson (Sapygidae). Nevada: Nixon, Mustang, Patrick. 


Immature and Mating Behavior of fSeocompsa alacris 

(Bates) 

(Coleoptera : Cerambycidae) 

John A. Chemsak 
University of California, Berkeley 

The tribe Ibidionini is represented by a large number of species 
and is found predominantly in the Neotropics. Information on biology 
and habits is lacking for the vast majority of the group and host plant 
associations are known for only a few species. 

Neocompsa alacris, a species commonly attracted to light in Mexico, 
occurs from Sonora to Oaxaca. On the west coast of Mexico, at least, 
it is found in association with the thorn forests from June to September. 
During the summer of 1965 from late June to early July, this species 
was found in dead wood of Lonchocarpus (Leguminosae) , 5 miles 
north of Mazatlan, Sinaloa, Mexico. The area is a typical thorn forest 
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Fig. 1. Pupal chambers of N eocompsa alacris (Bates) in sticks of Lonchocarpus. 
Left, 3 X ; right, 2 X- 


of the region within sight of the beach. As of 26 June of this year, 
the summer rains had not begun and the vegetation was totally devoid 
of leaves. Examination of dead, fallen trees of Lonchocarpus revealed 
the presence of fully formed, unemerged adults of N . alacris in pupal 
chambers within the wood. The infested trees were small, about 2 to 4 
decimeters in diameter, and probably had been cut at least 2 years ago. 
The bark was firm and the wood well consolidated. Samples of the 
wood were collected and adults emerged within a month. 

The larvae begin feeding under the bark, shallowly scoring the wood. 
The gallery is meandering and filled with fine, packed frass. The 
heartwood is entered to varying depths depending on the condition 
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and availability of sound wood. Feeding apparently continues parallel 
with the grain of the wood. At the termination of feeding an elongate 
pupal chamber is constructed (Fig. 1). Depth of the chamber with 
reference to the outside varied from 1—2 mm to 1-2 decimeters. Usually 
the chambers are 15-20 mm long and 3-5 mm wide. The base is 
tightly plugged with fine powdery frass and adults emerged through 
the apical end by chewing their way to the surface. 

Adult emergence is apparently synchronized with the onset of the 
summer rains. At the time of these observations, adults in pupal cham- 
bers were fully colored and capable of flying away as the wood was 
split. The first rain in the area fell on 1 July and a few days later 
adults were taken at lights. Very few larvae were encountered in the 
numerous samples examined and in every case these were inside of 
pupal chambers. There is apparently a single generation per year with 
development from egg to adult requiring one year. 

Mating behavior was observed in freshly emerged adults in the 
laboratory. These were placed in either cardboard containers or in 
glass-topped drawers containing sections of the host plant, Lonchocarpus. 
The male showed little interest in the female when first introduced. 
After the initial physical contact, however, he became stimulated and 
began a rapid searching behavior until the female was again contacted. 
The female was mounted in the typical manner with the front legs 
around her pronotum and the other two pairs on the substrate. The 
male immediately began to “lick” the front margins of the females’ 
pronotum and attempted to join by arching the abdomen under. The 
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phallus was forced in between the apical abdominal sclerites of the 
female and coupled with her genitalia. After successfully joining, the 
male dismounted and an end-to-end position was assumed (Fig. 2). 
In this position the male antennae are laid backward and those of the 
female forward and out. While still joined opposite each other, the 
male was observed to “bow” his head and pronotum a number of times 
and the hind legs were flexed. These actions were repeated in rapid 
succession at first and gradually tapered off until the female broke 
contact. The time of copula was about 1 minute in one pair and 3-4 
minutes in another. After uncoupling, the female wandered off but 
the male remained motionless for some time and cleaned his legs and 
antennae by drawing them through his mouth in a manner similar to 
roaches. 

Although adults of N. alacris are generally nocturnal, they have 
been collected on flowers of Buddleia wrightii and Jathropa curcas 
during the day. Generally, however, they rest on twigs and branches 
and probably in other niches until nightfall. During periods of in- 
activity, the antennae are laid straight ahead of the body and curving 
slightly. The undersides of branches seem to be preferred for resting. 

These observations were carried out during a trip sponsored by the 
Associates in Tropical Biogeography, University of California, Berkeley. 
The National Science Foundation through Grant GB-2326 is also 
acknowledged. The author is grateful to B. F. Kukachka, USD A Forest 
Products Laboratory, Madison, Wisconsin, for determination of the 
host plant, and to Celeste Green for the illustration. 


RECENT LITERATURE 

Annotated List of the Diplopoda of California. By lohn S. Bucket!. Cover 
+ 34 pp. [pp. 6-29 with verso blank]. Privately published. Available from 
the author, 711 Boyer Circle, Davis, California. December, 1964. Price $1.25. 

This annotated list records nine orders, twenty-three families, eighty genera 
and one-hundred seventy-eight species and subspecies of millipeds from California. 
For each species the type depository, type locality, and range in California is 
given. According to the author this list was compiled primarily from the “Check- 
list of the Millipeds of North America” by Chamberlin and Hoffman, 1958; how- 
ever, there are many additions and corrections. — P. H. Arnaud, Jr., California 
Academy of Sciences, San Francisco. 
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Life history of Philotes enoptes bayensis 

(Lepidoptera : Lycaenidae) 

Robert L. Langston and John Adams Comstock 

University of California, Berkeley and San Diego Society of Natural History 


The type locality of Philotes enoptes bayensis Langston was designated 
as China Camp, Marin County, California (Langston, 1964) . However, 
the largest colony of this blue yet discovered is across San Francisco 
Bay near Point Richmond, Contra Costa County. This colony was 
originally found in 1962, 4 years after the first China Camp specimen. 
The subspecies is known from 13 localities in six counties: Contra Costa, 
Humboldt, Marin, Mendocino, Solano, and Sonoma (Langston, 1965). 

The term “^colony” is especially appropriate as the adults do not ap- 
pear to stray very far from their food plants. The Point Richmond 
locality actually consists of two colonies. One is on steep, south-facing 
slopes, and the other is approximately one-fourth mile away on west- 
facing slopes. 

Host plants. — In Marin and Sonoma counties the blue is associated 
with Eriognonum latifolium nudum (Douglas ex Bentham) S. Stokes. 
In Solano and Contra Costa counties it is on E. latifolium auriculatum 
(Bentham) S. Stokes. Depending upon the season, the E. 1. auriculatum 
may come into bloom by mid-May on the south-facing slopes at Point 
Richmond. Although the general area is often overcast or foggy, these 
slopes become quite hot on sunny days, and warm quickly with brief 
sunshine on the overcast days. The west-facing slopes are subject to 
colder influences. More fog often exists and even when the sun is 
shining, the slopes are subject to a cool northwest wind. As a conse- 
quence, the Eriogonum blooms 2 to 4 weeks later on the west-facing 
slopes, at least during the four seasons (1962-1965) observed. The 
plants are in their best bloom in mid-June, and in two of the four seasons 
were still in a P/^i/o^e5-attracting stage the first week of July. 

Adult season. — Adult emergence is synchronized closely with the 
blooming period of this Eriogonum. An appreciable number of adults 
are noticed when 30 to 40% of the flowers are in early bloom, the rest 
still being in the bud stage. The greatest numbers of adults occur when 
40 to 60% are blossoming. By the time most plants have come into 
full bloom, the earlier blossoms have dried and the adults have prac- 
tically disappeared. 

The advantage of the Point Richmond locality is not only the pres- 
ence of dense colonies, but a spread in season between the south- and 
west-facing slopes. Adults have been taken as early as 17 May on the 

The Pan-Pacific Entomologist 42: 102-108. April 1966 


April 1966] langston & comstock — philotes life history 103 



Fig. 1. Philotes enoptes bayensis Langston: a, Egg, 2 days old, viewed from 
above; b. First-instar larva, lateral. 


south slopes, and as late as 4 July on the west slopes. During any single 
season Philotes enoptes bayensis adults were found at any one colony 
for only about 2 weeks in the year. This extended to 3 weeks if there 
was a long period of cold, overcast weather. Adult activity at the south 
slope colony was essentially finished when the west slope colony was 
just beginning. 

The adults can be considered common over this short period of time. 
During the 1962 to 1965 seasons a total of 338 specimens were collected 
by the senior author at Point Richmond. Attempts were made to cap- 
ture every individual observed when they were scarce at the beginning 
or end of the flight periods. During their peak flights, only random 
samples were made over timed periods. The most productive 1-hour 
period was on 15 June 1965 when 63 were taken (36 males, 27 females) 
on the west-facing slope. 

OviPOSiTlON. — The adults are closely associated with the Eriogonum 
flowers. They take nectar, copulate, and often rest at night on the 
floral heads. Females also oviposit in or on the flowers. The eggs 
are usually laid singly on sepals of the newly opened flower or on the 
late bud stage. Eggs are occasionally found on the white petals or a 
short distance doAvn the pedicel. 
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Egg season. — The eggs are laid shortly after copulation. Hence 
this subspecies is in the egg stage from late May to mid- June on the 
south slope, and from mid- June to early July on the west slope. The 
variation in time can be accounted for by the spread in adult flight 
as noted above, and the exposure of the individual plants. 

Larval season. — Caterpillars are present from early June to early 
September. Even though there may be a rather uniform, short period 
of oviposition, the larvae tend to become staggered, both in instars 
and time. Several variables are encountered during the midsummer 
larval season. On the hot, south slopes the eggs hatch quickly (7 to 
12 days), and the larvae tend to develop rapidly. The Eriogonum 
plants dry rather soon, but some larvae have slower development be- 
cause of wandering to other flower heads or to different plants. On 
the cooler west slopes the eggs take longer to hatch (10 to 15 days). 
The larvae tend to mature more slowly under the cooler temperatures, 
although the plants appear to stay in good condition much longer. 
Therefore, in early July, first-, second-, and third-instar larvae were 
collected on the south slopes. By mid-August, no larvae could be 
found on the south slopes, but third-, fourth-, and fifth-instar larvae 
were collected on the west slopes. 

The larvae in all instars feed only on the flower heads. By late 
August when mature larvae are found, many of the flowers are well 
into the seed stage and the plants look dry. The flowers are unattrac- 
tive as a nectar source, and in September even the Hymenoptera and 
Diptera ignore them. 

Pupal season. — The time of pupation was not determined in the 
colonies. However, mature larvae were caged out-of-doors under con- 
ditions somewhat simulating a natural situation. They were even fur- 
nished with ants — a phenomena already known in other Lycaenidae 
(Downey, 1962), Erom south slope collections in 1965, pupation oc- 
curred from early to mid-August. Erom west slope collections in 1965, 
pupation took place from mid- to late August, with a few stragglers 
extending into the first week of September. Although pupae have not, 
as yet, been observed in the laboratory throughout the winter, the only 
assumption to make is that they diapause with the adults emerging 
the following May, June, or early July. Either or both Point Rich- 
mond sites and the Point San Pablo locality, 4.5 miles to the north- 
northwest, have been checked during the four seasons under study at 
least once every month of the year. The adults are not evident at any 
other times than indicated above. 

Obtaining early stages. — Adults were placed in screen cages with 
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their food plant to obtain eggs. However, in confinement, relatively 
few eggs were laid in proportion to the large numbers of adults caged. 
Four groups of adults were caged at different times during the 1964 
and 1965 seasons. Two of the four groups were divided and kept in 
the shade for varying intervals to obtain eggs later in the year. The 
numbers varied from 12 to 36 adults depending upon availability at 
time of collection. Sex ratio was essentially 1 ; 1, but sometimes 
favored the female if they were slightly worn and assumed to be al- 
ready fertile. Several were caged as copulating pairs. A total of 85 
eggs were sent to the junior author in several batches at different 
times. This was repeated more often than planned as the larvae would 
not feed on substitute species of Eriogonum. Considerable difficulty 
was encountered in rearing P. enoptes hayensis in the laboratory, 
hence the following descriptions are based on fewer individuals than 
would be significant to state size variations within each of the stages. 

Egg. — Diameter, 0.5 mm. Height, approximately 0.25 mm. Flattened echinoid 
form, deeply depressed in center of upper surface, with well-defined deeper 
micropyle. Pale green color, with white highlights. Surface covered with a 
regular network of hexagonal pits, separated by well-defined walls. 

The newly hatched larva consumes the upper part of the egg, leaving the base 
and part of the sidewalls intact. In the laboratory, the egg period was from 10 to 
14 days (Figs, la, 3a). 

First-instar larva. — Length, 1 mm. Head width approximately 0.2 mm. Head 
glistening jet black. Body light yellow and comparatively wide in relation to 
head. Body segments developed as transverse ridges. Setae translucent and rela- 
tively long (Fig. lb). 

Second-instar larva. — Length, 4 mm. Body width, 0.5 mm. Head width approxi- 
mately 0.4 mm. Head and ocelli still jet black as in prior instar. Prominent 
black cervical shield. Body ground color light yellow. Four dark yellow longi- 
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tudinal stripes on dorsum running length of body, and two additional stripes of 
same character, but less clearly defined, running along stigmatal area. Legs 
yellow, tipped with brown. Prolegs yellow. Setae white, and relatively long. To- 
ward the end of the instar, the thoracic segments and the last three caudal seg- 
ments become tinged with pink (Fig. 2). 

Third-instar larva . — Length, 4.5 mm. Body width 1.5 mm. Head width approxi- 
mately 0.75 mm. (Measurements small, as the larvae were somewhat starved 
because the food plant was too dry and they would not feed on fresh substitute 
Eriogonum.) Head glistening yellow-brown, ocelli black. Body ground color 
light yellow. Same longitudinal darker yellow stripes present, but more clearly 
defined than in second instar. Pink suffusion gradually extends over all segments. 
Setae relatively short. In other particulars the body is similar in appearance to 
the prior instar (Fig. 3b). 

Fourth-ins tar larva . — Length, 7.5 mm. Width at third thoracic segment, 3 mm. 
Head width approximately 1 mm. Head glistening yellow-brown, black mandibles, 
brownish maxillae, and black ocelli. Body becoming more slug-shaped than third 
instar. Ground color light yellow. Longitudinal yellow stripes somewhat obscured 
as pink suffusion more extensive over all segments. Over most of the body there 
is a covering of small setae, mostly yellow and some black. 

Fifth-instar larva . — Length, 11.5 mm. Width at third thoracic segment, 5 imn. 
Head width approximately 1.1 mm. Head glistening yellow, except for the black 
mandibles, brownish maxillae, and black ocelli. Body slug-shaped as with most 
Lycaenidae, but with slight tendency to taper caudally. Body color nearly uniform 
rose-yellow throughout, with no spots or stripes. A few areas show slightly more 
intense rose shading, but they are depressions rather than spots. Legs and pro- 
legs concolorous with body. Infrastigmatal fold well developed, but has no dif- 
ferentiating color. Spiracles concolorous with body, and indistinguishable without 
high magnification. Venter slightly lighter than dorsum. Most of body surface 
has a thick covering of small setae, many of which are yellow, some are black, 
and a few are mixed. This vestiture of yellowish spicules somewhat obscures the 
rose tint that constitutes the body surface (Fig. 3d). 

With other members of this genus previously observed (Comstock and Coolidge, 
1930; Comstock and Hammers, 1932) the mature larvae have much heavier spots, 
stripes, and geometric patterns than does P. enoptes bayensis. 

Pupa. — Length, 6.5 mm. Width at fourth abdominal segment, 3.5 mm. Color, 
head, thorax, and wing cases translucent yellow. Abdominal segments brownish 
yellow, darkest near cauda. Spiracles black and relatively inconspicuous. Head 
rounded, eyes not bulging. Maxillae exposed for short distance, covered for more 
than half their length. Antennae prominent, relatively wide, and terminating at 
wing margins. Texture of surface appears smooth superficially, but under mag- 
nification shows rugosities, particularly over head and abdominal segments (Figs. 
3c, 3e) . 


Summary 

The adult flight of Philotes enoptes hayensis is from mid-May to 
early July. In Contra Costa County, California, oviposition is on the 
early flowers or late buds of Eriogonum latifolium auriculatum. Larvae 
feed only on the flower heads, maturing in August or early September, 
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Fig. 3. Philotes enoptes bayensis Langston; a, Egg, 12 days old, viewed from side 
and slightly above; b. Third-instar larva, dorsal; c, Pupa, ventral; d, Fifth-instar 
larva, dorsal; e, Pupa, lateral. (Reproduced from watercolor by J. A. Comstock.) 




108 THE PAN-PACIFIC ENTOMOLOGIST | VOL. 42, NO. 2 

depending upon locality and food-plant exposure. Pupation occurs 
immediately after larval development, the pupae entering diapause 
until the following May, June, or July. The egg, larval, and pupal stages 
are described and illustrated. 

Literature Cited 

Comstock, J. A., and C. Coolidge. 1930. The life history of Philotes sonorensis 
Felder. Bull. So. Calif. Acad. Sci., 29 (1) : 17-21. 

Comstock, J. A., and C. M. Dammers. 1932. The metamorphosis of six Cali- 
fornia Lepidoptera. Bull. So. Calif. Acad. Sci., 31 (3) : 88-100. 

Downey, J. C. 1962. Myrmecophily in Plehejus (Icaricia) icarioides (Lepid. : 

Lycaenidae). Entomol. Nev's, 73 (3) : 57-66. 

Langston, R. L. 1964. Philotes of central coastal California (Lycaenidae) . 
Jour. Lepid. Soc., 17 (4) : 201-223. 

1965. Distribution and hosts of five Philotes in California (Lycaenidae). Jour. 
Lepid. Soc., 19 (2) : 95-102. 


A new Phytomyza species from California 

(Diptera : Agromyzidae) 

Kenneth A. Spencer 
19 Redington Road, London, N.W . 3, England 

Frick (1959: 436) identified as Phytomyza spJiondylii Robineau- 
Desvoidy (cf. Hendel, 1931-1936: 483) a species he had bred from 
leaf mines on H eracleum lanatum Michx. in California. I have recently 
examined a series of this species from Strawberry Canyon, Berkeley 
Hills, Alameda County, California, reared by M. J. Tauber and C. A. 
Toschi and although it very closely resembles P. sphondylii from Europe 
morphologically, comparison of the male genitalia with those of a 
reared male of P. sphondylii shows immediately that it represents a 
new species which can be briefly described as follows: 

Phytomyza lanati Spencer, new species 

Head. Frons broad, at least twice width of eye, not projecting above eye in 
profile; one strong upper orbital bristle, dorsal bristle substantially weaker, re- 
duced to a minute setula or entirely lacking; two lower orbitals, the dorsal one 
strong, the ventral significantly weaker; jowls broad, one-third vertical height of 
eye, deepest at rear, frequently rounded in lower corner rather than angular; 
third antennal segment rounded, without conspicuous pubescence. Mesonotum: 
Four strong dorsocentrals, acrostichals irregularly in four rows in front, normally 
reduced to two rows at rear, ending between first and second dorsocentrals. Wing: 
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Fig. 1-2. Phytomyza lanati: 1, aedeagus, side view; 2, distiphallus, dorsal view. 
(Scale line ~ 0.1 mm.) 


Length in male from 2.6 mm, in female up to 3.5 mm; second costal segment 
long, 4 to 4.5 times length of fourth; typical ratio of second, third, and fourth 
segments is 50:11:12. Color: Frons and jowls orange-yellow; hindmargin of 
eye entirely black, with both vertical bristles on black backgound; black may 
extend along orbits adjoining eye margin or at least basal pits of orbital bristles 
are darkened; face black centrally, possibly more yellow laterally; palps and 
antennae black; mesonotum and scutellum blackish gray, pruinose, anepisternum 
(mesopleuron) black below, distinctly yellow along upper margin; humerus and 
notopleural area variable, either largely black or in paler specimens distinctly 
yellowish; legs: black, with knees of forefemora yellow and of mid- and hind- 
femora only faintly yellowish; squamae pale, yellowish, fringe darker, ochreous 
or brown. Male genitalia: Aedeagus distinctive, as in Figs. 1, 2. 

Holotype male. — California, Strawberry Canyon, Berkeley Hills, 
reared from Heracleum lanatum, 7 June 1964. Paratypes. — Six males, 
11 females, March to June 1964 (all Tauber and Toschi). Holotype 
and paratypes in U. S. National Museum, Washington, further para- 
types in California Academy of Science, San Francisco, and author’s 
collection. 

P. lanati appears to be virtually identical with P. sphondylii on ex- 
ternal characters but is distinctly larger; the wing length of P. sphon- 
dylii is given by Hendel as 2-2.5 mm, whereas in the series of P. lanati 
I have examined the size range is from 2. 6-3. 5 mm. Frick’s mis- 
identification was thus entirely understandable, at a time when the 
genitalia of the Agromyzidae were largely unknown. 
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In Frick’s (1959) key to North American Agromyzidae P. lanati 
runs either to Couplet 15 or 17, according to which alternative is fol- 
lowed in Couplet 12. Pale specimens can be included in a revised 
Couplet 15, as follows: 

15 Anepisternum dorsally one-third to one-half yellow; only one 

developed upper-orhital seta P. albiceps 

Anepisternum darker, dorsally not more than one-quarter yellow; 
dorsal upper-orbital seta at most half length of ventral, more 
frequently reduced to a mere setula or entirely absent P. lanati 

Darker specimens, in which the humerus and notopleural area can- 
not be considered as yellow, can be included in an extension to Couplet 
16, as follows: First alternative of Couplet 16, for 17, read 16a; add 


new couplet : 

16a Anepisternum distinctly yellow in upper quarter P. lanati 

Anepisternum at most narrowly yellow along upper margin 17 


P. lanati is readily distinguishable from the other species in Couplet 
15, P. albiceps Meigen, by the darker anepisternum. Whether the species 
forming leaf mines on Artemesia in North America and identified as 
P. albiceps is in fact the Eurojrean species clearly requires confirma- 
tion from examination of the male genitalia. 

The life history of P. lanati is being described in detail by Tauber 
and Toschi (1966). I am grateful to Miss Toschi for sending me this 
interesting species and for allowing me to describe it. I also wish to 
thank my wife for preparation of the genitalia drawings. 
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Observations on the Behavior of Xylocopa c, californica 
and X. tabaniformis orpifex 

( Hymenoptera : Apoidea) 

Robert William Cruden 

Department of Botany, U niversity of California, Berkeley 


Below I describe and interpret the behavior of the carpenter bee. 
Xylocopa californica californica Cresson, and comment briefly on X. 
tabaniformis orpifex Smith. The little that is known concerning the 
behavior of these bees can be found in the studies of Hurd (1958), 
Hurd and Moure (1963), Janzen (1964), and O’Brien and Hurd 
(1965 ). I have included a description and illustrations of the primary 
study area to provide orientation. 

The two species of bees nest in redwood timbers and paneling in 
several buildings in the ghost town, Allen Springs. This town is located 
on Bartlett Creek between Bartlett Springs and Hough Springs in 
Lake County, California. The original building, a hotel, was con- 
structed in 1876. In the late 1940’s a series of houses were constructed 
across the road from the hotel. These buildings, including the hotel, 
were in use through the late 1950’s. Visitors to the hotel in the late 
1940’s recall the presence of bees around the hotel porch and occupants 
of the houses remember the noise of bees burrowing in the paneling. 
It seems likely the original colony was located in the hotel and the 
colonies in the various houses are of later origin. 

The hotel porch (Fig. 1) was the major study area as it was easily 
observed from all sides and allowed close observation of the bees. 
Fig. 2 shows the physical plan of the porch roof supports. The numbers 
indicate the position of hovering males of X. c. californica on 20 June 
1965. Also indicated are the positions of various nest entrances into 
which bees, both male and female, were observed to go. Only one- 
fourth of the porch is now standing, the remainder has collapsed. The 
standing portion is 9 feet deep and 8 feet across the front and the 
second story is 914 feet above the ground. The basic support for the 
porch roof is a series of seven 2 X 8-inch planks set edgewise on 7% -inch 
square timbers. The vertical supports, set on stone and concrete pillars, 
are also 7%-inch timbers. The bees nest in these various planks and 
timbers, both standing and fallen. 

Xylocopa californica californica 

Territories. — -Territories of X. c. californica were recognized by 
the presence of hovering males and the aggressive behavior directed at 
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Fig. 1. View of hotel porch at Allen Springs from northwest. Fallen portion 
of porch to right. 


other X. c. calif ornica males that approached a hovering male. Aggres- 
sive behavior was also elicited by various Diptera, Lepidoptera, other 
Hymenoptera (with the exception of X. t. orpifex) , and even a hum- 
mingbird. 

On 9 May, 13 territories, and on 20 June, 15 territories were de- 
fended. The increase was the result of two territories being abandoned 
and four new territories being defended. On 20 June, eight territories 
were located along the periphery of the porch roof, four were beneath 
the porch roof, and three (13—15) were in front of various fallen 
timbers, including one territory (14) located beneath a fallen portion 
of the porch roof. 

Within a territory a male had a focal point, namely the entrance (s) to 
a nest. During periods of great activity the males hovered 2 to 10 inches 
from the nest entrance. A constant position was maintained in front 
of and facing the entrance. The distance from the nest was inversely 
proportional to the number of males present and the number of intru- 
sions into the territory at any given time. At times of maximum 
and minimum activity the territorial boundaries became vague although 
the focal point remained. At times of maximum activity there were so 
many intrusions into a territory that it was impossible to determine 
the current defender from the challengers. Indeed, the area around 


April 1966] 


CRUDEN ^OBSERVATIONS ON XYLOCOPA 


113 



Fig. 2. Diagram of timbers and planks suppoi'ting porch as viewed from above. 
Fallen portion of porch to right. (See text for details.) Open oval indicates 
nest entrance of Xylocopa c. californica. Solid oval indicates nest entrance of 
X. tabaniformis orpifex. 


and including the territory at times was filled with swarming hees. 
At times of minimal activity, a male in a territory hovered for a few 
minutes, then flew to nearby territories as if to find another bee to 
chase. During periods of decreased activity males hovered as much as 
2 feet from the nest entrances. 

Intrusion of a male into, through, or close to a territory elicited one 
of three distinct responses. The first was a simple chasing of the 
invader with a rapid return to the nest area. Second was a circling 
of the two males, with some body contact followed by a chase and 
rapid return to the territory. Usually such encounters were rapid and 
the bees did not rise much above the point of contact. Third, there 
was a towering flight of several hundred feet into the air, preceded by 
a circling flight. The first behavioral pattern is directed towards ag- 
gressors of the same species or other organisms that inadvertently fly 
through or near the territory. The second and third patterns are in 
response to aggressors that direct their flight toward the hovering male, 
including attempts to grasp the defender in a copulatory position. In the 
latter two patterns the attacker often came from above and behind the 
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hovering male. On 22 May, a day of decreased male activity, type III 
encounters removed the bees from a territory for well over 10 minutes. 
This is probably significant, because on a day of great activity only 
2 to 4 minutes elapsed before a new male moved into a territory 
from which the original male had been artificially removed. 

On 9 May and 20 June, days of intense male activity, such towering 
flights occurred. If the combatants were away from the nest for long 
periods of time a new male undoubtedly occupied the territory before 
the defender returned. This provides an opportunity for each female in 
a nest to mate with a different male, rather than each female in a nest 
mating with the same male. Whether or not this is a built-in behavioral 
mechanism, it does assure, in Allen Springs at least, a greater number 
of possible genic recombinations, in contrast to the extreme model in 
which only a single male might fertilize all the females in a given nest. 
The chasing patterns do not remove a male from the territory for a 
sufficiently long enough period of time for him to be replaced. Males 
may also lose their territories when they visit flowers for nectar. The 
towering flights following copulation also remove the males from the 
territory for long periods of time. 

Of particular interest during hovering was “leg dangling.” This be- 
havior seemed in some cases to precede the intrusion of another bee 
into the territory. In other cases the male dangled his legs repeatedly 
while hovering with no subsequent change in behavior. Leg dangling 
consisted of the legs more or less dangling loosely below the bee, rather 
than being tucked up along the sides of the abdomen as they usually 
are, and rubbing the tarsi together so that the red-brown hairs on the 
inside of the tarsi were clearly visible from behind, especially if caught 
in the sunlight. 

As indicated above, males were artificially removed from their terri- 
tories. A new male occupied the territory in a matter of 2 to 4 minutes. 
The male that eventually took over the territory first hovered at the 
edge of the territory displaced from the nest hole by some 6 to 12 
inches. This behavior seemed to anticipate the momentary return of 
the previous occupant. Very quickly the new occupant moved to a 
position in front of the nest entrance and assumed the character of 
the defender. When released, the former occupant, in two of three 
cases, flew directly to the nest entrance where the usual behavioral 
pattern of circle and chase was enacted. It was not possible to tell 
which bee had prevailed as the bees were unmarked. 

At times of intermediate activity, as on 20 June, when not too many 
intrusions were made into a territory, males repeatedly landed on the 
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beams and planks and rested for upwards of 30 to 60 seconds. During 
this time they brushed their hind legs over their abdomens and cleaned 
their antennae. 

CoPULATORY BEHAVIOR. — On 9 May and 20 June two mating patterns 
were observed. The second type is probably a modification of the first. 
On the earlier date males and females were observed to fall onto the 
ground where copulation probably occurred. At this time I was unable 
to determine from whence came the females, but they were pursued 
and pushed towards the ground by repeated advances of one or two 
pursuing males. In each case on this day the female was pursued by two 
males, one of which did not engage the female. Very quickly the female 
was forced to the ground where the male was able to secure a position 
on her back. Copulation probably occurred during the 30 to 90 
seconds on the ground. Then the bees suddenly broke apart with the 
female rising above the two males and facing them. The three bees 
occupied radii on a circle some 120° apart. The female flew back- 
wards, closely followed by the males, to heights of over a hundred feet. 
On several occasions the bees passed from sight, even when viewed 
with seven -power field glasses. Nothing in this soaring flight indi- 
cated that copulation occurred at this time although one or both of 
the males might make head-to-head contact with the female. 

On 20 June only once did I observe the above pattern. In this in- 
stance the female flew with a slow hovering flight toward the porch 
where a male pounced on her, she dropped about 3 feet, and the pattern 
repeated with the two bees quickly ending up on the ground. From 
nowhere it seemed a second male joined the pair but did not contact 
them. Almost immediately the three rose into the air and flew over 
the porch with the female flying backwards as described above. As the 
trio passed over the porch the attending male returned to one of the 
nest areas. Almost immediately the female turned and flew directly away 
from the following male and toward a nearby tree. Immediately the 
following male pounced on her back. Twice during the few seconds it 
took the female to reach the tree the male had made physieal contact 
with her. The female landed on a limb and the male returned to the 
area of the porch. 

The other male-female interactions were much less spectacular. In 
each case the female approached the porch with a hesitant, hovering 
flight. After approaching a female, the male either hovered in front of 
and below her or returned quickly to his territory with no further 
response. When the male hovered in front of the female she either 
failed to respond or reacted with a backing-up flight. The latter 
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usually caused the male to return to his territory. From the hovering 
position in front of the female, the male quickly gained a position above 
and behind the female, made contact with her, and returned to his 
position in front and below her. Whether copulation actually took 
place during these contacts is not known. After each such interaction 
the female dropped a few feet and slowly recovered her former position. 
There seemed to be no attempt on the part of these females to avoid 
contact with the males. Such interactions occurred as many as four 
or five times between the same individuals in a period of a minute or 
two. Pollen-laden females returning to the nest flew with the same 
slow hovering flight but rarely elicited responses from the males. 
When males made aggressive advances towards these females they 
rose slightly and the male usually returned to his hovering position 
in front of a nest. 

Attempted mating, at least, is not restricted to the nest areas. At Allen 
Springs a male was observed to pounce on a female that was taking 
nectar from the flowers of the milkweed, Asclepias speciosa Torr. This 
male made several passes at the female and made physical contact 
on at least two of these passes. After the first advance the male backed 
away and hovered for a moment or two before pouncing on her a 
second time. 

Males of X. c. californica patrolled through and around the milkweed 
plants in the same manner that males of various solitary bees do when 
looking for females. This same patrolling behavior was noted around 
plants of Lupinus sp. and Penstemon breviflorus Lindl. in Yosemite 
National Park. The latter plant was a nectar source for at least the 
females in Yosemite. The milkweed served as a nectar source for both 
males and females at Allen Springs. 

Time of activity. — Fig. 3 shows the degree of hovering activity 
and the time of mating activity during the periods of observation with 
the exception of a visit on 4 August from 0700 to 1400 hours. On 4 
August only two or three males were observed around the nest sites 
and their behavior was similar to that described for periods of low male 
concentration. No mating was observed on this date. Owing to the 
cloudiness, the hovering activity decreased on 22 May. The times given 
are in Pacific Standard Time. 

Hurd (1958) reports hovering activity of X. c. arizonensis Cresson 
males for the few hours around noon and in the early afternoon. Hurd’s 
information and my observation on 24 April and 9 May (see Fig. 3) 
suggested : ( 1 ) a limited period of mating activity during the day, and 
(2) that the daily hovering period decreased, during the season, to 
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Fig. 3. Hovering activity of Xylocopa c. californica males and mating activity 
during periods of observation at Allen Springs. (See text for details.) Narro-w 
line indicates degree of male hovering activity. Bar indicates mating activity. 


more or less coincide with the daily mating period. However, my ob- 
servations of 20 June seem to negate this idea. On this latter date 
(see Fig. 3) hovering activity continued further into the afternoon and 
mating activity started earlier and lasted later into the day. Pollen- 
collecting activity occurred throughout the periods of observation on 
22 May and 20 June. During the period of observation on 4 August 
no pollen-laden females were observed although two females captured 
and released had pollinia on their legs indicating that they had heen 
taking nectar from a milkweed. Pollen from at least three species 
(yet to be determined) of plants has been collected from a series of 
females that were captured and released. 

Xylocopa tabaniformis orpifex 

In contrast to other subspecies of X. tabaniformis, X. t. orpifex is 
diurnal (O’Brien and Hurd, 1965). I have observed this bee for brief 
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periods of time at Allen Springs, Yosemite National Park between 
4,500 to 5,500 feet and in the San Bernardino Mountains between 5,500 
and 6,500 feet. The first location is in the North Coast Ranges, the 
second in the Sierra Nevada, and the last in southern California. 

In all locations females were active till late in the day (1800 hours). 
In the San Bernardino Mountains males also were active till this late 
hour. In Lake County activity started as early as 0700 hours. No 
hovering activity was observed at Allen Springs. During the morning- 
hours there seemed to be a constant coming and going on the part of 
the male bees, although they were never seen to enter the same en- 
trances used by the females. During the afternoon they were not ob- 
served as often as the females around the porch. 

In Yosemite males flew from bush to bush of Penstemon breviflorus 
and Eriodictyon calijornicum (H. and A.) Torr. In southern California 
Penstemon Grinnellii Eastw. was patrolled in the same manner. Females 
were observed taking nectar from Penstemon flowers both in Yosemite 
and in southern California. At one location in the San Bernardino 
Mountains males had definite territories which included two or three 
bushes of P. Grinnellii. These males hovered, leg-dangled, and pursued 
other males in the same manner as reported for X. c. californica. 

In San Bernardino County, once about 1730 hours and once about 
1245 hours, I observed a male pounce on the back of a second bee 
which was taking nectar from a flower of Penstemon Grinnellii. I in- 
terpret this as possible mating behavior. In one instance the attacked 
bee was somewhat larger than the attacking male. In the second in- 
stance the bees actually fell out of the flower and onto the ground. 
The male, or aggressor, had grasped the second behind the wings so that 
its abdomen protruded beyond that of the feeding bee. In neither case 
was there a positive identification of the second bee as a female. In 
the first case the aggressor hovered behind the feeding bee before 
pouncing on it. This latter behavior was much like that described above 
for X. c. californica. 

Both males and females spent a great amount of time collecting nectar 
from the P. Grinnellii. As much as 15 minutes were spent by an 
individual collecting nectar at a single plant. Judging from the rapidity 
of movement, males were just as effective as the females at gathering- 
nectar. Nectar-collecting bees, except for the two mentioned above, 
remained unmolested by either patrolling males or other nectar-collect- 
ing individuals, whether male or female. As many as three females 
and two males were observed on the same plant at the same time. 

In addition to the plants discussed above, females of X. t. orpifex 
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have been observed to visit Gilia capitata Sims, for both nectar and 
pollen. Further, Clarkia concimia (F, and M.) Greene has been identi- 
fied from a pollen load taken from a female at Allen Springs. 

It is interesting that the females of both species of Xylocopa tend 
to enter the nests from a somewhat protected position. At Allen Springs 
I have never seen a female of X. t. orpifex enter one of the more ex- 
posed entrances, but always from beneath the porch. The majority of 
X. c. calijornica females seemed to enter their nests from beneath the 
porch rather than along the periphery of the porch. This, of course, 
keeps the females away from the hovering bees in the case of X. c. 
calif ornica. 

Finally, it is interesting that bees of the two species, although their 
nests are interspersed (see Fig. 2), never were seen to enter the wrong 
nest, with the exception of the nest in territory 12. This entrance 
was used by male X. t. orpifex and both male and female X. c. califor- 
nica. Only males were observed to use the nests at 1, 2, 3, and 6; 
females used the nests at 4, 5, 10, and 11; and both males and females 
used the nests at 8 and 9. Males of X. t. orpifex used the nests along 
the periphery of the porch while the females used the entrances along 
the baseboard near territory 1 and an unindicated entrance in the 
corner opposite territory 3. X. t. orpifex nests were also found in the 
vertical timbers above the second story of the porch. 
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Revision of the genus Micropsyrassa Linsley 

(Coleoptera : Cerambycidae) 

U. R. Martins^ and John A. Chemsak 

University of California, Berkeley 

The genus Micropsyrassa was proposed by Linsley (1961) to include 
Psyrassa pilosella Bates and a number of other undescribed species. 
Also in the same paper the genus H aplosphaerin was described for 
Periboeum bimaculatum Bates. Subsequently much more material has 
been received which greatly expands the definition of the two genera 
and indicates that the two above species are congeneric. This synonymy 
makes the genus Micropsyrassa a much more compact group. 

The species occur from northeastern Mexico to Nicaragua and thus 
far, none are known from the Mexican Plateau or the northwestern side. 

Micropsyrassa Linsley 

Micropsyrassa Linsley, 1961, Pan-Pacific EntomoL, 37 : 166, 170. 

Haplosphaerion Linsley, 1961, Pan-Pacific EntomoL, 37: 166, 173. (Type: Peri- 
boeum bimaculatum Bates, monobasic and by original designation). New 
synonymy. 

Size small (6-11 mm), parallel-sided, a little depressed; integument smooth, 
usually shining. Head with front oblique; eyes coarsely faceted, deeply emarginate, 
upper lobes consisting of three or four rows of facets, widely separated on vertex; 
genae shorter than lower lohe of eyes; antennae slender, usually longer than body, 
scape cylindrical, third segment with a very long usually blunt spine at apex, 
segments 4 to 6 with or without small spines, third segment subequal to or longer 
than third, remaining segments through tenth subequal, segments usually dis- 
tinctly carinate and clothed with long erect hairs. Prothorax cylindrical, longer 
than broad, sides slightly rounded, lacking tubercles or spines; disk slightly con- 
vex, lacking calluses or tubercles; prosternum broadly impressed, males coarsely 
punctate before coxae, front coxal cavities open behind; intermediate coxal cavities 
closed externally; episternum of metathorax narrow, parallel-sided. Elytra with 
apices usually unarmed; surface lacking short depressed pubescence. Legs with 
femora pedunculate and clavate, unarmed; tibiae carinate; posterior tarsi with 
first segment as long as two following together. 

Type species. — Psyrassa pilosella Bates (hy original designation). 

This genus can be separated from Conosphaerion by the presence 
of the very long, blunt spine of the third antennal segment and the 
rounded, cylindrical pronotum. Micropsyrassa differs from Psyrassa 
by the pedunculate femora and from Stizocera and allies by the lack 
of spines at the apices of the femora. 

Thus far, eight species are known, chiefly from Mexico. 

^ Department de Zoologia, Sao Paulo, Brasil, currently Research Fellow, University of California, 
Berkeley. 
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Key to the species of Micropsyrassa 

1. Pronotum with disk strongly reticulate-punctate 6 

Pronotum with disk smooth or with fine scattered punctures 2 

2(1) Elytra with erect hairs as long as or longer than the third antennal 

segment 3 

Elytra with pubescence short, erect hairs shorter than third antennal 

segment 4 

3(2) Antennae with spine of fourth segment minute, fifth lacking spine; 

pronotum with surface lacking microsculpturing; larger species, 

7. 2-8.2 mm. Mexico (Puebla, Guerrero, Morelos) pilosella 

Antennae with spine of fourth segment prominent, fifth segment with 
distinct spine; pronotum finely microsculptured giving a sub- 
opaque appearance; smaller species, 5.9 mm. Salvador minima 

4(2) Antennae without spine on fourth segment, not or indistinctly car- 
inate; elytra with apices rounded; surface dull, not shining. 

Length, 5. 5-8. 5 mm. Mexico (Guerrero, Puebla) opaca 

Antennae with fourth segment distinctly spined, distinctly carinate; 

elytra with apices truncate; surface shining 5 

5(4) Antenna with spines on segments 3 to 6, basal segments sparsely 


clothed with short depressed pubescence and a few long erect 
hairs; pronotum very finely, sparsely punctate; elytra sparsely 

punctate. Length, 8.5 mm. Mexico (Oaxaca) glabrata 

Antennae with spines on segments 3 and 4 only, basal segments 
clothed with subdepressed to suberect short hairs and numerous 
long erect hairs; pronotum distinctly, moderately coarsely punc- 
tate; elytra coarsely, moderately densely punctate. Length, 7.5-9 

mm. Mexico (San Luis Potosi, Chiapas) nitida 

6(1) Each elytron with a pale spot; antennae and legs with same color 

as body 7 

Elytra unicolorous, lacking pale fasciae; antennae except scape and 
legs black. Length, 8. 5-9. 2 mm. Mexico (Michoacan, Puebla, 

Morelos, Guerrero) reticulata 

7(6) Elytra with pale spots transverse; antennae with spine of fourth 
segment much less than half the length of the spine of the third 
segment; apices of elytra not dentiform at outer angle. Length, 

7.5 mm. Mexico (Oaxaca) stellata 

Elytra with pale spots oblique; antennae with spine of fourth seg- 
ment at least half as long as spine of third segment; apices of 
elytra dentiform at outer angles. Length, 7.5-11 mm. Mexico 
(Tamaulipas, San Luis Potosi, Veracruz), Nicaragua bimaculata 

Micropsyrassa pilosella (Bates) 

Psyrassa pilosella Bates, 1892, Trans. Ent. Soc. London, 1892; 153, pi. 5, fig. 11. 
Micropsyrassa pilosella, Linsley, 1961, Pan-Pacific Entomok, 37: 166, 170. 

Female. — Form small; integument shining, color brownish testaceous to reddish 
brown; pubescence pale, long, bristling. Head about as wide as pronotum; vertex 
rather finely subconfluently punctate; pubescence sparse, long and erect; palpi 
unequal, apical segment slightly dilated; antennae noncarinate, third segment 
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subequal to fourth, spine of third segment as long as fourth segment, fourth 
segment with a minute tooth at apex, basal segments sparsely clothed with fine 
depressed pubescence with numerous long erect hairs interspersed. Pronotum 
slightly broadly constricted at base, narrowly at apex; disk shining, moderately 
densely clothed with very long erect hairs; punctures coarse, shallow, sparse. 
Elytra about three times as long as broad; punctures over basal half coarse, 
sparse, well separated; pubescence long, suberect with very long erect hairs inter- 
spersed; apices truncate, unarmed. Legs densely clothed with long bristling hairs. 
Abdomen shining, subglabrous; apex of last sternite rounded. Length, 7.2-9 mm. 

This species is characterized by the very long erect hairs, absence 
of a spine on the fourth antennal segment, and the well-separated 
punctures of the elytra. 

Material examined. — Mexico: Puebla: 12, Izucar de Matamoros, 3 miles 
east, 25 April 1962 (F. D. Parker and L. A. Stange) ; Morelos: 12, Cuernavaca, 
5,500; 28 May 1959 (H. E. Evans); Yucatan: 12, Merida, 3 June 1959 (E. C. 
Welling) . 

Micropsyrassa minima Martins and Chemsak, new species 

Female. — Form small, integument shining, pronotum subopaque; color brownish 
testaceous, head and pronotum darker. Head with vertex irregularly punctured, 
microsculptured ; pubescence sparse; palpi unequal, apical segments dilated; 
antennae noncarinate, third segment subequal to fourth, spine of third segment 
as long as fourth segment, fourth segment prominently spined, fifth segment 
spined, sixth denticulate, basal segments sparsely pubescent, long erect hairs 
numerous. Pronotum broadly, shallowly constricted at base, narrowly at apex; 
disk subopaque, densely microsculptured, punctures sparse, shallow; long, erect 
hairs not numerous. Elytra about 2.6 times as long as broad; punctures over 
basal half very coarse, separated by about a puncture diameter; pubescence sub- 
erect, sparse, with very long erect hairs interspersed; apices truncate. Legs mod- 
erately clothed with long bristling hairs. Abdomen shining, subglabrous; apex 
of last sternite rounded. Length, 5.9 mm. 

Holotype female (California Academy of Sciences) from La Lib- 
ERTAD, Salvador, 15 May 1951 (E. S. Ross) . 

Besides its small size, this species can be distinguished from M. 
pilosella by the presence of spines on segments 3 to 6 of the antennae, 
the subopaque aspect of the pronotum, shorter elytra, and by the 
coarser, denser elytral punctures. 

Micropsyrassa niticla Martins and Chemsak, new species 

Male. — Form moderate-sized, integument shining, color reddish orange. Head 
with vertex finely, densely, confluently punctate; pubescence fine, sparse, mostly 
subdepressed; palpi slightly unequal, apical segments broadly dilated; antennae 
carinate, third segment shorter than fourth, spine of third segment two-thirds as 
long as fourth segment, fourth segment with a distinct spine, basal segments 
moderately clothed with short, depressed pubescence and long erect hairs inter- 
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spersed along inside margin. Pronotum shining, not microsculptured ; disk sparsely, 
irregularly punctured; long erect hairs fairly numerous, base with fine appressed 
hairs. Elytra about 2.6 times as long as broad; punctures over basal half mod- 
erately coarse, separated by at least a puncture diameter; pubescence short, sub- 
erect, with longer erect hairs interspersed; apices truncate. Legs clothed with 
long bristling hairs. Abdomen shining, subglabrous; apex of last sternite broadly 
rounded. Length, 7.5-10.5 mm. 

Female. — Similar in size and form. Abdomen with apex of last sternite nar- 
rowly rounded. Length, 9-10 mm. 

Holotype male and allotype (California Academy of Sciences) from 
El Zapotal, 2 miles south of Tuxtla Gutierrez, Chiapas, Mexico, 
1 July 1957, at light (J. A. Chemsak, B. J. Rannells). Paratypes as fol- 
lows: Id, 22 2, El Salto Falls, San Luis Potosi, Mexico, 16 June 
1955 (R. E, Beer and party) ; 3d d, 12, El Zapotal, 2 miles south of 
Tuxtla Gutierrez, Chiapas, 1 July 1957 (J. A. Chemsak, B. J. Ran- 
nells) ; Id, El Zapotal, 15 July 1956 (J. W. MacSwain, D. Linsdale) ; 
Id, 22 2, Santo Domingo, 15 miles southeast of Simojovel, Chiapas, 
8-15 July 1958 ( J. A. Chemsak) . 

Paratypes are deposited as follows: 4d d, 22 2, California Insect 
Survey; Id, 12, University of Kansas; Id, 22 2, Departamento de 
Zoologia, Sao Paulo, Brasil. 

M. nitida may be separated from pilosella and minima by the 
shorter pubescence of the elytra. Additionally, the presence of a dis- 
tinct spine on the fourth antennal segment and carinate antennae dis- 
tinguish it from pilosella and the absence of microsculpturing on the 
pronotum from minima. 

Micropsyrassa glabrata Martins and Chemsak, new species 

Female. — Form small, shining, color pale brownish testaceous. Head with vertex 
finely shallowly punctate; pubescence very sparse; palpi unequal, apical segments 
slightly dilated; antennae carinate, third segment shorter than fourth, spine of 
third segment almost as long as fourth segment, segments 4 to 6 distinctly spined, 
seventh denticulate, basal segments finely clothed with short appressed pubes- 
cence, long erect hairs not numerous. Pronotum broadly constricted at base, 
narrowly at apex; disk shining, sparsely, finely, irregularly punctate; long erect 
hairs sparse, base narrowly clothed with fine appressed pubescence. Elytra about 
2.6 times as long as broad; punctures over basal half rather fine, widely separated; 
pubescence sparse, short, suherect with very few longer erect hairs interspersed; 
apices truncate. Legs sparsely clothed with long erect hairs. Abdomen shining, 
subglabrous; apex of last sternite rounded. Length, 8.5 mm. 

Holotype female (California Academy of Sciences) from 8 miles 
NORTH OF La Ventosa, Oaxaca, Mexico, 20 July 1963 (W. A. Foster) . 

This species is closely related to M. nitida but can be distinguished 
by the presence of spines on segments 3 to 6 of the antennae, the fine 
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appressed pubescence of the basal segments of the antennae, and by 
the finer, widely separated punctures of the pronotum and elytra. 

Micropsyrassa opaca Martins and Chemsak, new species 

Male. — Form small, integument dull, color brownisli. Head with vertex coarsely 
punctate, surface microsculptured ; pubescence very sparse; palpi unequal, apical 
segments not dilated; antennae noncarinate, third segment slightly shorter than 
fourth, spine of third segment two-thirds as long as fourth segment, fourth seg- 
ment denticulate, hasal segments finely clothed with short appressed pubescence, 
long erect hairs sparse. Pronotum with disk opaque, very finely microsculptured; 
punctures coarse, numerous, irregular; erect hairs sparse, only moderately long. 
Elytra about three times as long as bi’oad; punctures over basal half coarse, well 
separated; pubescence consisting of a very few long erect hairs only; apices 
rounded. Legs with femora sparsely clothed with fine appressed pubescence, 
longer erect hairs sparse. Abdomen shining, glabrous; apex of last sternite sub- 
truncate. Length, 7-8.5 mm. 

Female. — Antennae shorter than body; abdomen with apex of last sternite 
rounded. Length, 5. 5-8.5 mm. 

Holotype male and allotype (California Academy of Sciences) from 
3 MILES EAST OF IzUCAR DE MaTAMOROS, PuEBLA, MeXICO, 25 April 
1962 (F. D. Parker, L. A. Stange) ; one male and one female paratype 
with same data and one male paratype from 10 miles north of Zum- 
pango, Guerrero, Mexico, 22 July 1963 (F. D. Parker, L. A. Stange). 

Paratypes are in the collections of the California Insect Survey 
(li^ ) ; Departamento de Zoologia, Sao Paulo, Brasil (12) ; and Uni- 
versity of California, Davis (1^). 

The darker color, opaque appearance, reduced pubescence, and 
female antennae shorter than the body will separate this species from 
all other known Micropsyrassa. 

Micropsyrassa reticulata Martins and Chemsak, new species 

Male. — Form small to moderate-sized; integument shining, color reddish, legs 
and antennae except scape black. Head with vertex coarsely shallowly punctate; 
pubescence very sparse; palpi slightly unequal, apices not dilated; antennae 
carinate, third segment longer than fourth, spine of third segment one-third as 
long as fourth segment, fourth and fifth segments distinctly spined, hasal seg- 
ments sparsely clothed with short appressed pubescence, long erect hairs numerous 
especially along inside margin. Pronotum shining, disk coarsely reticulate punc- 
tate; long erect hairs numerous. Elytra about 2.8 times as long as broad; punc- 
tures over basal half moderately coarse, well separated; pubescence consisting of 
shorter recurved hairs, longer erect hairs, and very long erect hairs; apices trun- 
cate. Legs with femora sparsely clothed with subappressed pubescence with long 
bristling hairs numerously interspersed. Abdomen shining, moderately densely 
pubescent; apex of last sternite truncate. Length, 8. 5-9.2 mm. 
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Female. — Abdomen with apex of last sternite narrowly subtruncate. Length, 
8. 5-9.2 mm. 

Holotype male (California Academy of Sciences) from 24 MILES 
SOUTH OF Iguala, Guerrero, Mexico, 18 July 1963 (F. D. Parker, 
L. A. Stange) ; allotype from Apatzingan, Michoacan, Mexico, 1,200 
feet, 5 August 1941 (R. Haag) ; paratypes as follows; 2? 2, 12 miles 
northwest of Petlalcingo, Puebla, Mexico, 3 July 1953 (Univ. Kansas 
Mex. Expedition) ; 12, Yautepec, Morelos, Mexico, 23 July 1963 (F. 
D. Parker, L. A. Stange) ; 34 3, 24 miles south of Iguala, Guerrero, 
Mexico, 18 July 1963 (F. D. Parker, L. A. Stange) . 

Paratypes are in the collections of the California Insect Survey 
(14, 12); Departamento de Zoologia, Sao Paulo, Brasil (14); Uni- 
versity of California, Davis (14,12); and University of Kansas (12). 

This species is very distinctive by its coloration and reticulate- 
punctate pronotum. 

Micropsyrassa bimaculata (Bates), new combination 

Periboeum bimaculatum Bates, 1872, Trans. Ent. Soc. London, 1872: 176; Bates, 

1885, Biologia Centrali-Americana, Coleoptera, 5: 253, pi. 4, fig. 15. 

H aplosphaeiion bimaculatum, Linsley, 1961, Pan-Pacific EntomoL, 37 : 174. 

Male. — Fonu small to moderate-sized, integument shining, color dark reddish 
brown, elytra with two pale fasciae. Head with vertex rather finely densely punc- 
tate; pubescence fine, sparse; palpi unequal, apical segments not dilated; anten- 
nae carinate, third segment subequal to fourth, spine of third segment about one- 
fourth as long as fourth segment, segment 4 distinctly spined, basal segments 
clothed with very fine appressed pubescence, long erect hairs numerous. Pronotum 
with disk densely reticulate-punctate except for linear smooth area behind middle; 
pubescence very short, fine, appressed, with long erect hairs numerous. Elytra 
about three times as long as broad; each elytron with a large oblique pale fascia 
before middle, pale spots surrounded by dark color; basal punctures fine, well 
separated, coarser and denser on pale spots; pubescence short, recurved, with 
long erect hairs sparsely interspersed; apices shallowly emarginate with outer 
angles dentiform. Legs with femora sparsely clothed with subdepressed hairs and 
long bristling hairs. Abdomen shining, moderately densely pubescent; apex of 
last sternite rounded. Length, 8-11 mm. 

Female. — Abdomen with apex of last sternite narrowly rounded. Length, 7-10 
mm. 

Type locality. — Chontales, Nicaragua. 

The pale oblique maculae and produced outer angles of the elytra 
will separate this species from all other known Micropsyrassa. 

Material examined. — Mexico: Tamaulipas: 1 4 , El Limon, 9 June 1951 (H. E. 
Evans). San Luis Potosi: 14, 12, El Salto, 1,800 feet, 8 June 1961 (U. Kans. 
Mex. Exped.) ; 12, Valles, 21 May 1937 (K. L. Maehler). Veracruz: 12, 16.2 
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miles north of Puente Nacional, 21 June 1962 (D. H. Janzen) ; 3 $ $, 2$ $, 
Cotaxtla Experiment Station, Cotaxtla, June, July 1962 (D. H. Janzen). 

Micropsyrassa stellata Martins and CJiemsak, new species 

Male. — Form small; integument shining, color reddish brown with two pale 
spots on elytra. Head with vertex reticulate-punctate; pubescence very sparse; 
palpi slightly unequal, apical segments not dilated; antennae carinate, third seg- 
ment slightly longer than fourth, spine of third segment about one-half as long 
as fourth segment, fourth segment with short spine, fifth minutely denticulate, 
basal segments moderately densely clothed with short appressed pubescence, 
erect hairs moderately long, not numerous. Pronotum with disk reticulate-punctate 
except for irregular smooth area behind middle; pubescence at base fine, ap- 
pressed, long erect hairs numerous. Elytra about three times as long as broad; 
each elytron with a large rounded transverse pale spot a little before middle, pale 
spots margined by dark color; basal punctures fine, well separated, coarser on 
pale spots; pubescence short recurved, with a few long erect hairs interspersed; 
apices emarginate-truncate. Legs sparsely pubescent. Abdomen moderately pu- 
bescent; apex of last sternite rounded. Length, 8.5 mm. 

Holotype male (California Academy of Sciences) from 23 miles 
SOUTH OF Matias Romero, Oaxaca, Mexico, J4 August J963 (F. D. 
Parker, L. A. Stange) . 

The transverse elytral spots and nondentate outer elytral angles will 
separate this species from M. bimaculata. 

Acknowledgments 

The National Science Foundation through Grant GB-2326 (Chemsak) 
and the John Simon Guggenheim Memorial Foundation (Martins) are 
gratefully acknowledged. We wish also to thank Professor E. G. 
Linsley for assistance on this project. 

Literature Cited 

Linsley, E. G. 1961. A reclassification of the described Mexican and Central 
American Sphaerionine Cerambycidae. Pan-Pacific Entomoh, 37 : 165-183. 


April 1966] wilcox — genus saropogon 127 

New Species and a Key to the Species of Saropogon Loew 

(Diptera : Asilidae) 

J. Wilcox 

Anaheim, California 

The genus Saropogon Loew is worldwide in distribution but is found 
mostly in temperate and tropical climates. In America it occurs from 
Texas to California and adjacent states with several occurring as far 
north as Colorado and Kansas and south into Mexico. Back (1909) 
gave descriptions and a key to the Nearctic species described up to that 
time. Curran (1930) described S. aridus and S. purus from Arizona 
and gave a key to the species. Curran (1931) described S. birdi from 
Oklahoma, gave notes on S. comhustus Loew and S. dispar Loew and 
a revised key to the species. Bromley (1934) described S. jleicheri 
and S. pritchardi from Texas and Oklahoma and gave a key to the 
Texas species. Wilcox (1936) described the females of S. aridus 
Curran. Bromley (1951) described S. laparoides and S. solus from 
Texas. 

The status of several species has been changed in recent years. 
Bromley (1936) included Diogmites hypoinelas Loew in Diogmites 
Loew but later that year {in litt.) he found it belonged in Saropogon 
Loew. Charles H. Martin, 1960 (in litt.) found that S. aridus Curran 
was a synonymn of S. senex Osten Sacken (1887) described from 
Sonora, Mexico. Saropogon albifrons Back (1904) described from 
Arizona was found to be a valid species; Back (1909) made S. albifrons 
a synonymn of S. semiustus Coquillett (1904) described from Cali- 
fornia. 

Back (1909) has called attention to the tendency where the male is 
black, for the female to be reddish. Males of S. combustus Loew, S. 
senex Osten Sacken, S. abbreviatus Johnson, and S. purus Curran have 
the abdomen black and the female abdomen largely reddish; Curran 
(1931) reported a female S. combustus with a black abdomen. The 
legs of the male usually are all black and the legs of the female all 
reddish. Exceptions are that in the males of S. purus the hind femora 
and the middle femora in part are reddish and in female S. senex only 
the hind femora are largely reddish. 

Another sexual character of males is the long erect or semierect 
hairs on the mesonotum, abdomen, and legs of S. combustus Loew, 
S. dispar Coquillett, S. coquilletti Back, S. bryanti, S. sculleni, and S. 
mohawki, new species. In females of known species, these hairs are 
short, appressed, and inconspicuous. Species in which the wings of 
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the males are brown and. the wings of the female yellowish are S. 
comhustus Loew, S. hypomelas Loew, S. dispar Coquillett, and S. 
hryanti, new species. 

Species which have brown wings in both sexes are S. senex Osten 
Sacken, S. abhreviatus Johnson, S. purus Curran, and S. pritchardi 
Bromley. S. luteus Coquillett has the wings yellowish in both sexes. 

Saropogon has a stout spur at the apex of the fore tibiae. Of the 
related genera in the subfamily Dasypogoninae it differs from Diog- 
mites and Blepharepium Rondani by having an antennal style. Saro- 
pogon differs from most species of Lestomyia Williston by having 
the face slightly concave in lateral view and the mystax confined to 
the oral margin. Most species of Lestomyia have the face convex in 
lateral view and the mystax extends at least halfway from the oral 
margin to the antennae. The strong anterior dorsocentral bristles will 
separate the species of Lestomyia with oral bristles only. 

I am indebted to the following persons for the loan of specimens: 
J. G. Rozen, American Museum of Natural History, AMNH; Mont A. 
Cazier, Arizona State University, ASU; Paul H. Arnaud, Jr., California 
Academy of Sciences, CAS; J. A. Powell, California Insect Survey, 
University of California, Berkeley, CIS; A. T. McClay, University of 
California, Davis, UCD; P. H. Timberlake and E. I. Schlinger, Uni- 
versity of California, Riverside, UCR; W. F. Barr, University of Idaho, 
UI; and Earl G. Davis, Tucson, Arizona 

Four species are described as new, the males of S. hypomelas (Loew) 
and S. albifrons Back are described, and a key to the Nearctic species 
is given. Types of the new species will be deposited in the California 
Academy of Sciences. 

Key to the Species of Saropogon 

1. Scutellar bristles absent or short, not more than half the length of the 


scutellum 2 

Seutellar bristles present, at least as long as scutellum 4 


2. Scutellar bristles absent; abdomen dark reddish; legs pale reddish yel- 

low; wings luteous, with gray tips; length 12 mm (Texas, Mexico) 

— solus Bromley, males 

Scutellar bristles present; male abdomen black, female abdomen reddish.— 3 

3. Disc of scutellum with short spines, posterior margin with 8-10 spines; 

mesonotum and pleura largely hare and posterior margin of scutellum 
bare of pollen; male legs black, female legs red; length 9-12 mm 

(Texas) abhreviatus Johnson 

Disc of scutellum bare, four short marginal bristles; mesonotum, pleura 
and scutellum wholly grayish pollinose; legs black, hind femora of 
female and sometimes of male reddish; length 10-12 mm (Mexico, 
Arizona) {aridus Curran) senex Osten Sacken 


April 1966] 


WILCOX GENUS SAROPOGON 


129 


4. Abdomen wholly or largely black 5 

Abdomen largely reddish or yellowish 11 

5. Bristles of the coxae black 6 

Bristles of the coxae white or yellow 7 

6. Two scutellar bristles; male abdomen and legs black, hind femora largely 

and middle femora, in part, reddish; Avings short, broad, brown; 
female head, mesonotum, and coxae densely deep golden pollinose, 
abdomen and legs almost wholly yellowish red; length 11-13 mm 

(Arizona) purus Curran 

Four scutellar bristles; male legs dark reddish brown; length 13-19 mm 
(Colorado, Kansas, New Mexico, Oklahoma, Texas) . combustus Loew, males 

7. Scutellum with four marginal bristles 8 

Scutellum with two marginal bristles 10 

8. Male wings brown, female wings yellowish; mesonotum black in male, 

brown in female; male legs black, tibiae and tarsi brownish, female 
legs reddish, fore and middle femora blackish dorsally; length 20-23 

mm (Oklahoma, Texas) dispar Coquillett 

Wings hyaline 9 

9. Mesonotum brownish gray pollinose; legs reddish, tips of tibiae and 

tarsi blackish; length 14-16 mm (Texas) laparoides Bromley, females 

Mesonotum yellowish gray pollinose; femora reddish, fore and middle 
ones black dorsally and middle ones black ventrally, tibiae and tarsi 
blackish; length 12 mm (Texas) sculleni, new species, males 

10. Legs uniformly reddish; palpi black; wings brown; length 20-23 mm 

(Oklahoma, Texas) pritchardi Bromley, both sexes 

Femora black above; base of palpi black, segment 2 reddish; wings 
amber-colored, apex broadly infuscated; length 27 mm (Oklahoma) 
birdi Curran, females 

11. Wings hyaline 12 

Wings blackish, brownish, or yellowish 17 

1 2. Scutellum with four marginal bristles 13 

Scutellum with two marginal bristles 14 

13. Anterior corners of abdominal segments 2-6 and sometimes anterior mar- 

gins black, posterior corners grayish pollinose; basal half or more of 
male femora hlack, female legs yellowish; Avings grayish apically and 
sometimes yellowish anteriorly; length 14-16 mm (Arizona, Mexico, 

New Mexico, Texas) coquilletti Back 

Anterior corners of abdominal segments 4-5 or 4-6 with black spots, 
posterior corners of 2-4 gray pollinose; legs yellowish in both sexes, 
sometimes male femora blackish basally; wings hyaline; length 10-13 
mm (Arizona, California) mohawki, new species 

14. Mesonotum densely yellowish gray pollinose, central stripe and small 

intermediate spots indistinctly brown; male face light yellowish, frons 
white, occiput gray pollinose, female frons and occiput centrally may 
be yellowish; abdomen yellowish, sides of segment 1 and posterior- 
corners of 2-5 white pollinose; legs yellowish; length 13-17 mm 

(California) hyalinus Coquillett 

Mesonotum whitish pollinose 15 

15. Pleura anteriorly with a large shining black spot; male femora yellowish 
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red, tibiae and tarsi black; posterior corners of male abdominal seg- 
ments 2-5, female 2-4, white pollinose; female legs yellowish; length 

12-14 mm (Mexico, Texas) nitidus, new species 

Pleura wholly pollinose 16 

16. Male legs black except tips of femora, female legs reddish; pollen of 

face, mesonotum, and pleura with a golden cast; mesonotal setae 
golden; antennae brown; about 20 bristles in mystax; posterior corners 
of abdominal segments 2-5 whitish pollinose, sometimes absent in 

male; length 8-10 mm (California, Arizona) semiustus Coquillett 

Legs reddish in both sexes; pollen of face, mesonotum, and pleura 
white; mesonotal setae white; antennae yellowish; about 30 bristles 
in mystax; posterior corners of abdominal segments 2-5 white polli- 
nose in both sexes; length 9-14 mm (Arizona, Baja California, Cali- 
fornia) albifrons Back 

17. Two scutellar bristles 18 

Four scutellar bristles 19 

18. Wings slender, yellowish especially along the veins; face golden pollinose, 

male frons white, female yellowish or white; abdomen reddish, slender 
with gray pollinose spots on the posterior corners; length 11-17 mm 

(California) luteus Coquillett, both sexes 

Wings broad brown; face and frons yellowish pollinose; abdomen broad 
reddish, without pollinose markings ; some specimens with four scutellar 
bristles; length 11-13 mm (Arizona) purus Curran, females 

19. Femora at least with a black stripe basally; male wings brown, female 

wings lighter 20 

Legs wholly reddish 21 

20. Male femora and sometimes the tibiae black, female femora black basally 

or with hlack basal dorsal stripe; male face and frons white pollinose, 
female golden with ocellar tubercle and area around it white; meso- 
notum yellowish gray pollinose, the divided central stripe brown ; 

length 17-23 mm (New Mexico, Texas) hypomelas Loew 

Femora in both sexes with dorsal hlack stripe; face and frons golden 
pollinose in both sexes; mesonotum yellowish with the broad central 
stripe and intermediate spots dark gray; length 16-19 mm (Arizona) 
bryanti, new species 

21. Large pale reddish species in both sexes; abdominal segments 2-5 nar- 

rowly black on the anterior margins; wings pale reddish brown; length 

24^27 mm (Texas) fletcheri Bromley 

Males largely black, wings brown; female entirely reddish, anterior 
corners of abdominal segments 2-5 black; wings yellowish, darker 
along the veins; length 13-19 mm (Colorado, Kansas, New Mexico, 
Oklahoma, Texas) combustus Loew 


Saropogon albifrons Back 

Saropogon albifrons Back, 1904, Canadian Entomol., 36 : 291. Type $ $ , Bill 
Williams Fork, Ariz., August (F. H. Snow) UK. 

Saropogon semiustus Back, 1909, Amer. Entomol. Soc. Trans., 35: 351. In part. 
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Coquillett (1904) and Back (1904) each described new species of 
Saropogon Loew, Coquillett in July, Back in October. Back (1909) 
made his S. albifroiis a synonym of S. semiustus Coquillett. In 1941 
specimens collected 16 miles north of Blythe, California were labeled 
as a new species. In 1961 specimens of the same species were received 
from the American Museum of Natural History from Phoenix, Arizona, 
at which time its relation to S. albifrons Back was realized. Bill Wil- 
liams Fork is about 40 miles northeast of Parker, Arizona at about 
the point listed on present-day maps as Alamo. 

Male. — Length 10 mm. Face yellowish, Irons and occiput black in ground color; 
densely white pollinose, the vertex shining black. Hairs and bristles white, about 
30 bristles on oral margin. Antennae yellowish, outer half of segment 3 and style 
brownish; hairs white; segments measure 23-20-65-4. 

Mesonotum black, densely silvery white pollinose. Short sparse recumbent hairs 
white; bristles white, three presutural, two supraalar, two postalar. Pleura black, 
coxae largely yellowish in ground color; densely silvery white pollinose; hairs white. 
Scutellum black, silvery white pollinose, two white marginal bristles. 

Abdominal segment 1 black, remainder yellowish red; sides of 1, posterior 
corners of 2-5 white pollinose; hairs short white appressed, a few longer on 1 
and 4 white lateral bristles. Genitalia yellowish red, hairs yellowish on epandrium, 
brownish on surstyli and hypandrium. Venter yellowish red, segments 1-4 white 
pollinose. 

Legs yellowish red, hairs short white appressed; bristles yellowish; claws black, 
reddish basally; pulvilli whitish. 

Halteres yellowish, lower stem brown. Wings hyaline, the basal anterior half 
light brown; veins brown, anterior crossvein at 2^2 length of discal cell, fourth 
posterior cell slightly narrowed, anal cell open. 

Hypotype male. — 16 miles north of Blythe, California, 14 April 
1941 (J. Wilcox) . 

Specimens seen from the following additional localities: 

Arizona: Aztec, 30 April 1962 (J. Wilcox) JW ; 12 miles southwest of Eloy, 
9 June 1953 (T. R. Haig) LCD; Phoenix, 9, 23, and 25 May 1935 (R. H. Cran- 
dall) AMNH; Yuma, 10 May 1939 (R. M. Bohart) UCD. 

Baja California: 65 miles south San Felipe, 10 April 1960 (R. D. Gehring) 
CIS. 

California: 13 miles west of Barstow, 21 June 1942 (Guy F. Toland) JW ; 
Box Cyn., Riverside Co., 26 April 1952 (P. D. Hurd) CIS; Deep Cyn., Riverside 
Co., 30 May 1963 (E. I. Schlinger) UCR; 10 miles north Earp, San Bernardino 
Co., 22 April 1960 (J. R. Powers) 15-watt black light, CIS; 3 miles west Indio, 
30 April 1949 (E. G. Linsley, J. W. MacSwain, R. F. Smith) Melilotus, CIS; 
Palm Springs, 23 May 1943 (Guy F. Toland) JW. 

Related to S. semiustus Coquillett which has two posterior dorso- 
central bristles in addition to other differences in key. Coquillett 
(1904) described S. semiustus in part as follows, “abdomen polished. 
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sides of first segment and a spot on hind angles of segments 2 to 5 
gray pruinose.” Only one of the 15 males available have the posterior 
spots on abdominal segments 2—5 but they are evident on the females. 
These specimens were collected more than 20 years ago so the pollen 
may have been lost in storage. 

Saropogon bryanti Wilcox, new species 

Male. — Length 16 mm. Head black, golden pollinose, occiput with grayish 
tinge. Hairs and bristles yellowish white, 10 bristles on oral margin. Antennae 
yellowish; hairs yellowish, 4-5 above on segment 3; segments measure 29-25-75-5. 

Mesonotum yellowish, central and intermediate stripes black, densely golden 
pollinose. Hairs yellowish, semierect and about as long as antennal segment 1; 
bristles yellowish, one posthumeral, three presutural, two supraalar, two postalar, 
3 to 4 weak posterior dorsocentral. Pleura and coxae black, golden pollinose, hairs 
and bristles yellowish white. Scutellum yellowish, golden pollinose, four yellowish 
marginal bristles. 

Abdomen yellowish, anterior corners of 2-6 black, sides of 1 and posterior 
corners of 2-4 yellowish gray pollinose. Hairs on sides of all segments dense, 
crinkly yellowish and about as long as antennal segments 1-2, 3 to 4 yellowish 
lateral bristles on 1. Epandrium yellowish, hairs yellowish; surstyli and hypan- 
drium black, hairs brown. Venter 1-2 and posterior margins 3-5 yellowish, re- 
mainder black, 1-2 and posterior margins 3-4 yellowish pollinose. 

Legs yellowish, dorsum of femora and tip of hind tibiae black. Hairs and 
bristles yellowish, hairs ventrally and laterally on middle and hind femora dense 
erect and about as long as antennal segment 1 ; claws black, reddish basally ; 
pulvilli yellowish. 

Halteres yellowish red. Wings brown, lighter in center of apical cells; veins 
brown, anterior crossvein at length of discal cell, fourth posterior cell narrowly 
open, anal cell open. 

Female. — Length 17 mm. Hairs of mesonotum, abdomen, and legs, short re- 
cumbent. Basal half of dorsum of femora black, brownish on hind ones. Wings 
yellowish. 

Holotype male. — Baboquivari Canyon, west side Baboquivari 
Mtns., Pima County, Arizona, 25 to 27 July 1952 (H. B. Leech, J. 
W. Green) CAS. Allotype female, same data. 

Paratypes. — Arizona: 2 males, 1 female, same data, CAS; 1 male, 5 miles 
southeast Ajo, Pima Co., 1 October 1962 (W. F. Barr) UI; 1 female, Picacho, 
28 September 1933 (Bryant, 220) JW ; 1 male, 12 miles north Pomerene, 12 July 
1962 (J. Wilcox) JW ; 1 male, 14 miles northeast Sells, 16 July 1962 (J. Wilcox) 
JW ; 1 male, 1 female. Sentinel, Maricopa Co., 12 August 1940 (B. E. White) 
CAS; 1 female, Sierrita Mtns., 28 September 1962 (Earl G. Davis) JW ; 3 males, 
2 females, 8 miles north Tucson, 11, 29 June, 11 July 1964 (J. M. Davidson, Jim 
Haddock) ASU. 

Two males and one female, Malaga, New Mexico, 11 July 1936 (J. D. Beamer, 
M. B. Jackson) JW, probably belong here but are not included in the paratype 
series as the legs are almost all black. 
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Named in honor of the late Owen Bryant who collected and assembled 
a large collection of Asilidae and who was the first to collect this 
species. 


Saropogon hypomelas (Loew) 

Diogmites hypomelas Loew, 1866, Berlin. Ent. Ztsclir. 10: 42. Type male. New 

Mexiko (Capt. Pope), MCZ. 

Diogmites hypomelas Back, 1909, Amer. Entomol. Soc. Trans. 35: 360. 

Translation of original description, gives type locality as Pecos River, 
New Mexico. 

Bromley (1934, 1936) did not identify this species from Texas and 
included it in Diogmites Loew. Bromley wrote me in 1936 that he had 
examined the type and that it belonged in Saropogon Loew. I have 
seen a note somewhere that Capt. Pope collected on the Pecos River 
in Texas rather than in New Mexico. 

Male. — Length 21 mm. Head black; densely white pollinose, occiput with a 
yellowish tinge. Hairs and bristles white, about 20 bristles on oral margin. An- 
tennae black, apical third of segment 2 and narrow base of 3 yellowish; hairs 
white, seven to eight short hairs above on 3; segments measure 33-32-92-10. 

Mesonotum reddish, central stripe and intermediate spots black, all obscured 
by grayish white pollen. Hairs short, sparse, recumbent, yellowish; bristles yel- 
lowish, three short posthumeral, three presutural, two supraalar, two postalar, 
three to four weak posterior dorsocentral. Pleura and coxae black, whitish polli- 
nose, coxal hairs white, hypopleurals yellowish. Scutellum reddish, white pollinose, 
four yellowish marginal bristles. 

Al)domen yellowish red, anterior corners of 2-5 black; sides of 1, posterior 
corners of 2-4 whitish pollinose. Hairs short appressed yellowish; six to seven 
yellowish lateral bristles on 1. Epandrium reddish with yellowish hairs; surstyli 
and hypandrium brownish black with brownish hairs. Venter reddish with central 
black spots becoming larger apically, 1-2 thinly and posterior margin of 3-4 
whitish pollinose, hairs white basally, brown to black on 4-8. 

Femora black, fore and middle ones with apical anterior and posterior streaks 
and apical one-fourth of hind ones, reddish. Tibiae black, hind ones except tip, 
reddish. Fore tarsi black, hind ones reddish, middle ones reddish basally. Short 
appressed hairs yellowish white; bristles yellowish; claws black, reddish basally; 
pulvilli yellowish brown. 

Halteres light brown. Wings brown, lighter apically; veins brown, anterior 
crossvein at •5%7 length of discal cell, fourth posterior cell narrowly open, anal 
cell closed at wing margin. 

Hypotype male. — Bexar County, Texas (H. B. Parks) JW. 

Males and females same data, one labeled 31 July 1929 and another 7 August 
1928; female, Hidalgo Co., Texas, 6 June 1930 (.1. C. Gaines) ; female, Moore, 
Texas, 24 June 1928; male, San Antonio, Texas, 4 July 1936 (R. H. Beamer), 
all JW. 
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Saropogon mohawki Wilcox, new species 

Male. — Length 11 mm. Head densely white pollinose, hairs and bristles white, 
about 20 on oral margin. Antennae yellow, apical half of segment 3 and style 
brownish, hairs white, segments measure 21-18-55-4. 

Mesonotum black, densely grayish yellow pollinose. Hairs white, semierect and 
about as long as first antennal segment; bristles white, three presutural, two 
supraalar, two postalar, two to three weak posterior dorsocentral. Pleura grayish 
yellow pollinose becoming whitish below and on coxae, hairs white. Scutellum 
yellowish, grayish yellow pollinose, four white marginal bristles. 

Abdomen yellowish, dorsum of 3-4 brownish, anterior corners of 4-5 black, 
sides of 1 and posterior corners 2^ white pollinose. Hairs yellowish, laterally 
about as long as antennal segment 1, three to four whitish lateral bristles on 1. 
Genitalia yellowish, hairs yellowish. Venter yellowish, posterior margins 2-4 
white pollinose. 

Legs yellowish; hairs white, on femora and tibiae about as long as antennal 
segment 1; bristles yellowish; claws black, reddish basally; pulvilli light brown. 

Halteres yellowish, lower stem brown. Wings hyaline, veins light brown, anterior 
crossvein at ^%s length of discal cell, fourth posterior cell broadly open, anal 
cell open. 

Female. — Length 12 mm. Face white, frons golden pollinose, 28 bristles in 
mystax. Hairs of mesonotum, abdomen, and legs, short appressed. 

Holotype male. — Mohawk, Arizona, 16 July 1962 (J. Wilcox). Al- 
lotype female, same data, 29 August 1955. 

Paratypes. — Arizona: 2 females, same data, 7 August 1962, 29 August 1955, 
JW ; 1 male, 7 miles southeast Apache Jet., 6 September 1958 (P. H. Timberlake) 
UCR; 1 male, Aztec, 27 August 1947 (J. Wilcox) JW ; 1 female, Granite Reef 
Dam, Maricopa Co., 9 August 1964 (Jim Haddock) ASU ; 1 male, vicinity Mesa, 
Maricopa Co., 2 September 1964 (Jim Haddock) ASU; 2 males, 6 females, 8 
miles south, 21, 24 and 25 miles southeast Parker, 5 September 1964 (J. M. David- 
son, Jim Haddock) ASU; 1 female, near Sacaton, 13 August 1955 (P. H. Timber- 
lake) UCR; 5 males, 1 female, Sentinel, 27 August, 7 September 1947 (J. Wilcox) 
JW. California: 1 male. Baker, San Bernardino Co., 24 June 1930 (F. H. 
Wymore) UCD; 1 female, Blythe, Riverside Co., 23 June 1945, Coyote melon, CIS; 
1 female, Borego Valley, San Diego Co., 26 May 1954 (F. X. Williams) CAS; 1 
female. Cathedral City, Riverside Co., 16 July 1960 (J. W. MaeSwain) CIS; 10 
males, 1 female. Deep Cyn., Riverside Co., 21 June, 9 August, 5 September 1963, 
30 June to 23 July 1964 (E. 1. Schlinger) (G. Ballmer, K. Brown, M. E. Irwin) 
one at white light, UCR; 1 male, 8 miles west Desert Center, 16 September 1959 
(P. H. Timberlake) UCR; 1 female, Fish Springs, Imperial Co., 30 May 1931 
(H. Gentry) CAS; 1 female, Magnesia Cyn., Riverside Co., 9 July 1950 (R. M. 
Bohart) UCD; 1 male, 29 miles south Needles, San Bernardino Co., 1 July 1963 
(A. E. and Martha Michelbacher) 628, CIS; 2 males, 1 female. Palm Springs, 
28, 31 May 1943 (Guy F. Toland, J. Wilcox) JW ; 1 female, Palo Verde, Imperial 
Co., 27 August 1946 (P. D. Hurd) CIS, I male, 2 miles southwest, 16 July 1962 
(P. H. Timberlake) UCR. 

Some of the males from California have the femora blackish basally, 
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sometimes all but usually only the fore ones. Similar to S. coquilletti 
Back: the males of which have long hairs on the mesonotum, abdomen, 
and legs, basal half or more of the femora black, tips of the tibiae or 
more black, and the tarsal segments black apically; the females have 
short hairs and yellowish legs but usually with a small brown spot 
above on the femora; in both sexes the wings vary from hyaline to light 
brown but there is always a grayish clouding at the tip of the wings. 

Saropogon nitidus Wilcox, new species 

Male. — Length 12 mm. Head black, densely white pollinose, vertex shining 
black. Hairs and bristles white, 24 on oral margin. Antennae black, hairs white, 
segments measure 20-17-62-6. 

Mesonotum black, densely whitish gray pollinose, the central stripe and inter- 
mediate spots indistinctly black. Hairs short appressed white; bristles white, two 
presutural, one supraalar, one postalar. Pleura and coxae densely white pollinose 
with a shining black spot covering the anterior side of the meso- and sternopleura 
and posterior side of the propleura; hairs and bristles white. Scutellum densely 
white pollinose, two short white marginal bristles. 

Abdomen slender, segment 1 and base of 2 black, remainder yellowish red; 
sides of 1 and broad posterior corners of 2-5, white pollinose. Hairs short sparse 
white, longer on sides of 1 plus four to five weak white bristles. Genitalia yel- 
lowish red, hairs brownish. Venter yellowish red, posterior margins 1-5 white 
pollinose. 

Femora and narrow base of tibiae yellowish red, remainder of tibiae and the 
tarsi black. Hairs and bristles white; claws black, reddish basally; pulvilli light 
brown. 

Halteres white, lower stem brown. Wings hyaline, veins brown, anterior cross- 
vein at length of discal cell, fourth posterior cell broadly open, anal cell 
narrowly open. 

Female. — Length 13 mm. Third antennal segment missing. Abdomen and legs 
wholly reddish. 

Holotype ma/e.— Lajitas, Brewster Co., Texas, 4 September 1961 
(J. E. Gillaspy) CAS. Allotype female. Villa Juarez, Mexico, 27 May 
1937, B. Brookman Collection, CAS. 

Paratypes. — One male, same data as holotype; one male, one female, same 
data as allotype. 

The shining black spot on the pleura is not found on any of the 
closely related species. 

Saropogon sculleni Wilcox, new species 

Male. — Length 12 mm. Head black ; face white, frons and occiput grayish 
pollinose. Hairs and bristles white, 11 oral bristles, hairs on second segment 
of palpi black. Antennae brown, hairs white, segments measure 19-19-42-5. 

Mesonotum black, densely yellowish gray pollinose, the central stripe slightly 
darker. Hairs white and about as long as antennal segment 1; bristles white, 
three presutural, two supraalar, two postalar, 2-3 posterior dorsocentral. Pleura 
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and coxae densely gray pollinose, pleura with golden cast, hairs and bristles 
white. Scutellum densely yellowish gray pollinose, four white marginal bristles. 

Abdomen slender, dull black, narrow posterior margins of segments 1-4 yellowish, 
sides of 1 and 2 and posterior corners of 2-5 gray pollinose. Hairs on 1-5 white, 
short sparse dorsally, long laterally, four to five white lateral bristles on 1; 6 
with short black hairs; 7-8 and genitalia shining black with dense erect black 
hairs longer than antennal segment 1. Venter of 1-4 with anterior and posterior 
margins gray pollinose, hairs white; 6-8 shining black with black hairs. 

Femora red, narrow base of all, venter of middle ones and venter and dorsum 
of fore ones black. Tibiae and tarsi black, basal half of hind tibiae reddish dor- 
sally. Hairs and bristles white, hairs long below on femora and tibiae; claws black, 
reddish hasally; pulvilli light brown. 

Halteres yellowish red, stem light brown, base darker. Wings hyaline, veins 
brown, anterior crossvein at length of discal cell, fourth posterior cell open 

length of anterior crossvein, anal cell narrowly open. 

Holotype male. — 10 TO 20 miles south of Marathon, Texas, 7 July 
1942 (H. A. Scullen) . 

Named in honor of Herman A. Scullen, former professor and col- 
league, and always eager to collect Asilidae on his many trips. 

Apparently closely related to S. laparoides Bromley and possibly 
the male of that species. 
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Ochthehius bruesi Darlington in California and Utah 

(Coleoptera : Hydraenidae) 

Hugh B. Leech 

California Academy of Sciences, San Francisco 

Ochthehius hruesi Darlington is a tiny, elongate beetle occurring in 
thermal and other springs and in adjacent waters. The elytra vary in 
color from piceous to testaceous with piceous humeri and base, usually 
with faint metallic reflections. The species was described in 1928 
from material collected by C. T. Brues at a hot spring about 7 miles 
south of Beowawe, Nevada ( type and 24 paratypes ) ; one additional 
paratype was from a hot spring at Amedee, California, near the 
eastern border of Honey Lake in Lassen County. 

In his report on the fauna of the hot springs he had studied, Brues 
(1928; 176) cited the Beowawe locality only. In a later paper 
(1932: 26) he again listed 0. hruesi from Beowawe, and also from 
hot springs near Cortez, Nevada and Cedarville, California, as well 
as from a cool spring near Soldier Meadows, Nevada. To the best 
of my knowledge it has not been reported since then. 

Unfortunately, I overlooked the above California records and did 
not include O. hruesi in my key to the species of the state (Leech and 
Chandler, 1956: 333). It will trace there to 0. interruptus LeConte, 
so the following modification of the key is suggested. 

11. Lateral thoracic foveae united into a sinuate line on each side of 
median impression [Fig. 13: 29c of 1956 paper]; southwest U. S. 

lineatus LeConte, 1852 

Lateral foveae not united [Fig. 13: 25d] 11a 

11a. Elytra elongate, somewhat parallel-sided (Fig. 1, solid lines) ; tarsi 
unusually elongate (Fig. 3) . In hot springs and spring-fed waters, 

northern Utah and Nevada, eastern California hruesi Darlington, 1928 

Elytra less elongate, more broadly ovate (Fig. 1, dotted outline) ; 
tarsi of normal length for the Nearctic species of the genus (Fig. 

2). Western U. S.; San Diego, California is type locality 

interruptus LeConte, 1852 

In addition to topotypic paratypes, specimens of 0. hruesi have been 
seen from Saltair, on the shore of Great Salt Lake due west of Salt 
Lake City, Utah, 15 July 1941 (H. P. Chandler ) ; Travertine Hot 
Springs, 2 miles southeast of Bridgeport, Mono County, California, 
altitude 6,700 feet, 11 August 1962 and 15 August 1963 (H. B. Leech) ; 
and the spring-fed east shore of freshwater South Francis (or Grim- 
shaw) Lake, Tecopa, Inyo County, California, 24 March 1964 (H. B. 
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Figs. 1-3. Ochthebius bruesi and. 0. interruptus, elytra and tarsi. Fig. 1, out- 
line of elytra of 0. bruesi (solid lines), and of 0. interruptus (dotted lines); 
Fig. 2, mesotarsus of 0. interruptus-, Fig. 3, mesotarsus of 0. bruesi. 


Leech) — hut not in nearby North Francis Lake, which is strongly 
mineralized. 

The Travertine Hot Springs mentioned above is the type locality 
for a new species of Hygrotus (Dytiscidae) and has been treated in 
some detail, with photographs, in another paper (Leech, 1966, in press) . 
Hygrotus therrrtarum (Darlington) is there recorded from southern 
Oregon, and 0. bruesi should be looked for in the same waters. 

Following his description of 0. bruesi, Darlington remarked on the 
peculiar flattening of one side of the enlarged pseudobasal segment 
of the maxillary palpi in some specimens. I have seen a male para- 
type with a label in Darlington’s script reading “palpi both flat.” 
When this beetle was put in hot water for a few minutes the palpi 
showed normal rotundity, but as it dried out again the pseudobasal 
segments became somewhat flattened. Since none of the Utah and 
California specimens show the deformity, it is probably simply a 
structural collapse, the result of slight immaturity or of storage in 
alcohol after being collected. 
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Toxonothrips gramineae^ a Rare Thrips Rediscovered in 

Western North America 

(Thysanoptera : Thripidae) 

Stanley F. Bailey and Tokuwo Kono 

University of California, Davis and California State Department 
of Agriculture, Sacramento 

One of the rarest western thrips known to us has been Toxonothrips 
gramineae Moulton. We had searched for it many years with no suc- 
cess (Bailey, 1957). In 1946, Post (1961) collected two specimens in 
Oregon on sorrel, Rumex acetosella L., which he named Toxonothrips 
gramineae fuscus. This stimulated us to try to find T. gramineae on 
this plant as well as on “grass,” the host plant of the type specimens 
taken at Lake Tahoe. However, our results were negative. The next 
finding was made by Professor Carl H. Lindroth of the Zoological 
Institute, Lund, Sweden. He made a small collection of thrips near 
Kodiak, Alaska, 17 June 1962, by sweeping Carex and Calamagrostis 
at the margin of a lake. Among the specimens was one apterous female 
of T. gramineae. In 1962, also, H. H. Keifer collected a long series 
of both sexes in August and September at Battle Creek, Mineral, Cali- 
fornia, on Carex nudata (plants determined by John Thomas Howell, 
California Academy of Sciences). Again, in 1964, Keifer collected 
this rare thrips at Camp Sacramento a short distance west of the type 
locality. Since Carex appears to be the preferred host, additional 
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collections are highly probable. The distribution of this genus of 
plants is circumpolar and a large number of species are known. 

It is most noteworthy that Lindroth stated {in lift.) that “the south- 
west part of the island (Kodiak), on geological evidence is known to 
have been ice-free during the two last Pleistocene glaciations.” The 
occurrence of the wingless specimen of T. gramineae on this isolated 
landmass or refugium possibly would indicate its early origin phylo- 
genetically. Lindroth also collected at this location two other species 
of thrips, namely, the wingless, circumpolar Anaphothrips secticornis 
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Trybom and a brachypterous Taeiiiothrips (near T. vulgatissimus 
Haliday ) . 

Various collections of thrips from subarctic regions have been re- 
ported by Richter (1928). Hukkinen (1936), Maltbaek (1932), and 
von Oettingen (1951, 1954) have added supplementary records. An 
examination of these articles, as well as Priesner’s work (1928), dis- 
closes that the following species have been collected from Carex and 
Calamagrostis : Chirothrips hamatus Trybom, Limothrips denticornis 
Haliday, Oxythrips hrevistylus (Trybom), Anaphothrips gracillimus 
Priesner, Thrips fimehris Bagnall, and T. paluster Reuter. Toxonothrips 
was not reported by these authors and of the above species only Limo- 
thrips denticornis is circumpolar in its distribution. If Toxonothrips 
were widely distributed in northern latitudes as are the genera Aptino- 
thrips (wingless), Chirothrips, Limothrips, Anaphothrips, and Thrips, 
the extensive collecting of the European thysanopterists most surely 
would have disclosed it. Stannard (1963) has suggested that “The 
present distribution of the Thysanoptera is such that the process of 
movement into glaciated areas has in some cases been negligible or 
slow and is not yet completed.” Eventually additional collecting on 
Carex and Calamagrostis should fill in the distributional records show- 
ing that this thrips probably is to be found from Alaska southward 
through Yukon, British Columbia, Washington, and Oregon. The im- 
mature stages have not been collected. 

Now that a series of specimens is available, it seems desirable to re- 
describe and illustrate T . gramineae in detail. 

Toxonothrips Moulton 
Moulton, D. 1927. Pan-Pac. EntomoL, 4: 30-31. 

Bailey, Stanley F. 1957. Bull. Calif. Insect Survey, 4: 205. 

Antennae seven-segmented, style one-segmented ; segment III with pedicel, III 
and IV with forked sensory trichomes (that on III in the male allotype is 
simple). Head slightly wider than long, rounded in front, cheeks rounded; 
all bristles reduced. Ocelli present in female. Maxillary palpi three-segmented. 
Prothorax wider than long; each outer posterior angle with two long bristles, all 
others reduced. Tarsi unarmed. Forewings with two longitudinal veins, hind 
vein regularly beset with bristles; general appearance similar to Anaphothrips. 
Abdominal segment VIII with comb. Male smaller than female; ocelli, wings, 
and claspers absent, abdominal sternites III and IV each with one oval sensory 
area. 


Toxonothrips gramineae Moulton 

Toxonothrips gramineae Moulton, 1927. 

Toxonothrips gramineae fascus Post, 1961. 

Female (macropterous) . In general, color brown except for base of all femora. 
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Fig. 4. Meso- and metanota of female (125 X)- Fig. 5. Meso- and metasterna 
of female (75 X). Fig. 6. Antenna of female (150 X)- 
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apex of all tibiae, all tarsi, all of antennal segment III, and basal portion of 
segments IV and V which are yellowish brown. Ocellar crescents orange-red. 
Forewings brown with whitish base, curved forward in many specimens. 

Front of head (Fig. 2) broadly rounded and protruding in front of eyes. 
Cheeks arched. Head slightly longer than wide to slightly shorter than wide. 
Occiput with faint, transverse, anastomosing striae; setae outside ocellar triangle. 
Antennae (Fig. 6) with forked sensory trichomes on segments III and IV; IV 
with one outer, V with one inner and one outer, and VI with one inner and 
two outer simple sensory trichomes. Mouth cone short and with blunted tip. 
Maxillary palpi three-segmented. 

Pronotum (Fig. 2) broader than long; all setae short except for the two pairs 
of posteroangular setae. All legs unarmed but inside of hind tibiae with a 
row of comb-like setae; all femora with translucent pores at base. Mesonota 
and metanota as in Fig. 4. Mesosterna and metasterna as in Fig 5. Shape of 
forewings (Fig. 1) varies from those of Anaphothrips zeae Moulton, for example, 
to those that are conspicuously scythe-shaped as in the holotype of T. gramineae. 

Abdominal tergum VIII with a complete comb, sometimes sparse. Segment 
X with dorsal suture extending entire length. 

The range in the critical measurements for specimens from Mineral and 
Camp Sacramento, California and Tidewater, Oregon are given below in mm. 

Those of the holotype as given by Moulton (1927) are in parentheses. 

Total body length, 1.50-1.85 (1.50). Head, length 0.163-0.184 (0.175), width 
0.174-0.189 (0.180). Pronotum, length 0.130-0.148 (0.130); width 0.204^0.233 
(0.225). Mesothorax, width 0.278-0.315 (0.300). Greatest width of abdomen 
0.278-0.348 (0.330). Length of antennal segments: I, 0.022-0.026 (0.024); 

H, 0.033-0.044 (0.033) ; HI, 0.048-0.059 (0.048) ; IV, 0.046 0.052 (0.501) ; 

V, 0.041-0.052 (0.045) ; VI, 0.056-0.063 (0.060) ; VH, 0.024^0.030 (0.024) ; 

total length (0.270-0.317 (0.270). Outer posteroangular seta 0.044-0.070 (0.045). 
Forewing, length 0.847-1.07 (0.949) ; greatest width near base 0.074V0.093 (0.089) ; 
at middle 0.048-0.059 (0.059). Costa of forewing with 20-26 (22-23) setae. Fore- 
vein of forewing with 9-10 (9) setae and hind vein with 8-12 (10-11) setae. 

Female (apterous). Similar to macropterous female in general structure and 
details of coloration. Ocelli present. Comb on abdominal segment VHI absent. 
Mesothoracic pelta with lateral margins smoothly rounded. 

Total length (distended), 1.53. Head, length 0.174, width 0.185. Pronotum, 
length 0.141, width 0.218. Pronotal setae, length median posteromarginal seta 
0.026; inner posteroangular seta 0.067; outer posteroangular seta 0.063. Me- 
sothorax, width 0.211. Abdomen, width 0.340. Antennal segments: I, 0.022; H, 
0.037; III, 0.052; IV, 0.044; V, 0.048; VI, 0.063; VH, 0,033; total length 0.299. 

Male (apterous). Similar to female in general structure and coloration. 
Ocelli wanting. Posterior margin of eighth abdominal tergum (Fig. 3) bow- 
shaped and with a closely and faintly scalloped flange, which terminates in a 
prominent median lobe. Ninth abdominal tergum with a median raised area 
posteriad. Abdominal sterna III and IV each with one oval sensory area com- 
posed of stipple membrane. Terminal abdominal sterna as in Fig. 3. Sensory 
trichomes on antennal segments HI and IV variable, either simple or forked ; 
usually simple on HI, forked on IV. Comh-like setae on hind tibiae absent. 

The range in the critical measurements for specimens from Mineral and 
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Camp Sacramento, California are given below in mm. Those of the allotype 
as given by Moulton (1927) are in parentheses. 

Total body length, 1.07-1.26 (0.88). Head, length 0.148-0.155 (1.33), width 
0.144 (0.133). Pronotum, length 0.111-0.118 (0.108); width 0.152-0.170 (0.166). 
Mesothorax, width 0.170-0.185 (0.166). Greatest width of abdomen 0.226-0.241 
(0.250). Outer posteroangular seta 0.022-0.026 (0.024). Length of antennal 
segments: I, 0.022 (0.024) ; II, 0.031-0.033 (0.033) ; III, 0.041 (0.042) ; IV, 0.037 
(0.036) ; V, 0.033 (0.033) ; VI, 0.044-0.046 (0.048) ; VII, 0.022 (0.018) ; total 
length 0.232-0.234 (0.240). Outer posteroangular seta 0.022-0.026 (0.024). 

The endothoracic reinforcement (Fig. 5) shows that this species 
belongs to group 3 (Tribe Thripini) as established by Priesner (1957) 
and the subtribe Thripina. The mesosternum has a spinula and furca 
while the metasternum lacks the spinula. The pelta, a little-used charac- 
ter in the Terebrantia, exhibits considerable variation between sexes 
and between the apterous and macropterous female. 

The Alaskan specimen is the only apterous female known. Apterous 
males only have been collected. T. g. fuscus Post appears to fall within 
the range of variation in the species. Three specimens are in our series 
that have one antenna with a two-segmented style. 
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A New Pentalitomastix from Mexico 

(Hymenopetra : Encyrtidae) 

L. E. Caltagirone 

University of California, Berkeley 

From late spring to late summer 1963, I searched extensively for 
natural enemies of the navel orangeworm, Paramyelois transitella 
(Walker) (Lepidoptera : Phycitidae), in Mexico. Among several 
species of parasites, I found a polyembryonic encyrtid occurring in 
most areas where the host was collected. 

A critical examination of the encyrtids showed they did not fit 
comfortably in any of the genera included in the keys published by 
Mercet (1921), Ferriere (1953), De Santis (1965), and Peck et al. 
(1964) . On consultation with Dr. 0. Peck, he placed this species in the 
genus Pentalitomastix Eady. This determination was confirmed when 
I had the opportunity to examine specimens of Pentalitomastix na- 
coleiae (Eady), the type of the genus. I consider the species as an 
undescribed one, and the name proposed for it and its description is 
presented here. 

The study of morphological characters in small chalcids (1 mm or 
less) is a difficult one, as no single method for preparing specimens 
for examination is entirely satisfactory from the taxonomist’s point of 
view. Specimens for examination were mounted either on paper points 
or on slides. On the slides a number of specimens were mounted whole, 
others were dissected. Some slides were prepared following Quednau 
(1964) ; other specimens were cleared in 5% KOH and then mounted 
in either gum dammar, or in the gum-arabic medium prepared accord- 
ing to Hille Ris Lambers (1950). 

The point-mounted specimens were examined with a Leitz stereo 
miscroscope at magnifications up to 96 X, using an incandescent lamp 
illuminator with a blue ground glass filter. The slide-mounted specimens 
were examined with a Tiyoda compound microscope at magnifications 
up to 600 X. For measuring structures specimens that were comparably 
oriented on the slides were selected. The measurements are relative, 
except for the length of the specimens which is measured in mm. 
Three figures are given for each measurement: the first indicates the 
average; the following two, in parentheses, indicate the range. 

Pentalitomastix plethoricus Caltagirone, new species 

(Figs. 1-8, 10) 

Female. — Length of the holotype 0.90 mm, varying from. 0.80 to 0.91 mm in 
28 other specimens. 

The Pan-Pacific Entomologist 42: 145-151. April 1966 
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Figs. 1-7. P entalitomastix plethoricus. 1, forewing; 2, mesonotum; 3-5, head; 
6, male antenna; 7a, female antenna, internal lateral view; 7b, club of same, dor- 
sal view. 
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Head height 0.885 (0.840-0.980) width; genae 0.717 (0.690-0.770) longest 
diameter of eye; distance from antennal sockets to oral margin 0.67 (0.57-0.80) 
distance between antennal sockets, these helow level of lower margin of eyes; 
ocelli in an obtuse triangle, orbit-ocellar distance shorter than longest diameter 
of lateral ocelli, these very close to occipital margin; lahrum length 0.291 
(0.264-0.324) its width, with three to six apical setae; mandibles three-toothed, 
as in Fig. 10; eyes sparsely hairy; reticulation mostly scaly. Antennae 11-seg- 
mented, counting ring segment; scape length 4.76 (3.98-5.25) times its width, 
flattened on ventral side towards apex; pedicel length 0.296 (0.260-0.344) 
length of scape, width at apex 0.795 (0.70.5-0.852) its length; scape and pedicel 
with elongate, polygonal reticulation; ring segment small, appressed to first 
funicular segment; funicle five-segmented, all segments wider than long; length 
of first funicular segment 0.787 (0.733-0.827) length of pedicel; rest of funicular 
segments as long as or slightly shorter than first; club three-segmented, its length 
0.744 (0.643-0.803) length of funicle, long ovate, 2.55 (2.24—2.93) times longer 
than wide, obliquely truncate at apex, truncature towards sagittal plane, suture 
between second and apical club segments not discernible from certain angles. 

Thorax as wide as head; pronotum with about 14 setae along posterior margin, 
about 20 shorter ones on disc, finely scaly reticulate; mesoscutum finely reticulate 
with about 85 setae; axillae barely touching each other, reticulate, with two or 
three discal setae; scutellum strongly convex, polygonally reticulate, with about 
18 discal setae, two apical setae curved and more erect than rest; tegulae 
orbicular or short oval. 

Forewings length 2.06 (2.0-2.14) times the width, hyaline; submarginal 0.47 
(0.40-0.50) length of wing, with about nine setae; marginal punctiform; post- 
marginal not discernible; stigmal slightly longer than marginal, gradually widen- 
ing towards apex; hairs on disc as in Fig. 1. 

Middle tibial spur 1.05 (1.00-1.08) length of middle basitarsus. 

Abdomen ovate, slightly narrower than thorax; ovipositor barely visible. 

Black, somewhat brownish on venter, head, and thorax above with purple 
reflections, mesoscutum with additional bluish-greenish reflections; eyes and 
ocelli red; mandibles, except teeth, apex of coxae, trochanters, base of femora 
testaceous; teeth of mandibles dark brown; antennae with yellowish hue; apex 
of femora, extreme base and apex of tibiae, first four tarsal segments, and tibial 
spurs white; submarginal and marginal veins black, stigmal vein hyaline, 
colorless. 

Male. — Length varying from 0.88 to 1.06 mm in 21 specimens. Similar to 
female, differing as follows: distance of antennal sockets to oral margin 0.88 
(0.78-1.00) distance between antennal sockets; antennae 12-segmented, counting 
ring segment; pedicel length 0.33 (0.31-0.35) length of scape; funicle six-seg- 
mented, all funicular segments longer than pedicel, about as long as wide; club as 
long as two funicular segments together, as wide as funiele, divided by a transverse 
septum (this character not seen in some of the slide-mounted specimens) ; 
genitalia as in Fig. 8. 

Holotype female selected from a series reared from a larva of 
Paramyelois transitella in a ripe pod of Tamarindus indica; Tehuan- 
tepec, Oaxaca, Mexico; host collected 21 July 1963. Specimen 
cleared in KOFI and mounted whole in yum dammar. 
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Figs. 8-9. Male genitalia, ventral view. 8, Pentalilomastix plethoricus. aed, 
aedeagus; dig, digitus; pmr, paramere. 9, P. nacoleiae. 

Figs. 10-11. Right mandible. 10, P. plethoricus. 11, P. nacoleiae. 


Paratypes. — Numerous females reared from the same individual host as holo- 
type, presumably these specimens developed from the same egg as the holotype, 
labeled “series of the holotype.” Numerous males, same locality, date, and 

host as holotype. Numerous males and females reared from P. transitella larvae 
in pods of Pithe colob iuin flexicaule, Manuel, Tamaulipas, elevation 250 feet, hosts 
collected 25 May 1963. Numerous males reared from larvae of P. transitella in 

ripe fruits of Sapindus saponaria. Tlalixtac, Oaxaca, elevation 5,100 feet, hosts 

collected 8 July 1963. Numerous females reared from P. transitella in ripe 

fruits of S. saponaria, Huichihuayan, San Luis Potosi, elevation 500 feet, host 
collected 26 May 1963. All types collected by L. E. Caltagirone. 

Holotype and paratypes in the collection of the Division of Biolocial 
Control, University of California, Berkeley. Paratype series consisting 
of both slide-mounted and point-mounted specimens deposited at the 
United States National Museum, Washington, D. C., Canadian National 
Collection, Canada Department of Agriculture, Ottawa and British 
Museum (Natural History), London. 

Additional material examined: 22 females, part of the series of specimens 
reared from a Laspeyresia caryana larva on pecan, Villa de Garcfa, Nuevo Leon, 
Mexico, March 1964 (H. Guajardo). 
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Biological observation. — Pentalitomastix plethoricus is a poly- 
embryonic egg-larval parasite. The egg is laid in the host’s egg, and a 
polygerm, from which large numbers of larvae originate, develops 
in the host larva. The parasites complete their larval development 
after the host spins the cocoon. Pupation occurs in the host’s remains. 
Normally either females or males will emerge from a single host. 
As many as 1,200 individuals have been reared from a larva of P. 
transitella. 

This parasite is being released in several areas of the San Joaquin 
Valley in California in an attempt to control the navel orangeworm. 
It has been referred to as H oleothorax sp. in the literature (Caltagirone 
et al., 1964) . 

Systematics. — In 1960 Eady described the monobasic genus Pseu- 
dolitomastix with Pseudolitomastix nacoleiae the included species. The 
species had been reared from larvae of the pyralid Nacoleia octasema 
(Meyr.) from Lae, New Guinea. Later, Eady (1960) proposed the new 
name Pentalitomastix for Pseudolitomastix Eady which was preoccu- 
pied by Pseudolitomastix Risbec 1954. In 1960 Hoffer described the 
second species of Pentalitomastix, P. hohemicus, from a single female 
specimen collected near Tabor, Czechoslovakia. 

Pentalitomastix plethoricus can he distinguished from the other 
species in the genus by characters in the following key. 

Key to the Species of Pentalitomastix 

1. Club of female and male antennae entire (male unknown in hohemicus) , first 

funicular segment of female longer than wide 2 

Club of female antenna three-segmented, of male transversely septate; first 
funicular segment of female at most as long as wide plethoricus Caltagirone 

2. Ocelli in a right-angled triangle; orbit-ocellar distance shorter than greatest 

diameter of lateral ocellus; head and mesoscutum green, scutellum purple 
with green apex nacoleiae Eady 

Ocelli in an obtuse-angled triangle; orbit-ocellar distance longer than great- 
est diameter of lateral ocellus; entire body pitch black hohemicus Hoffer 

Pentalitomastix plethoricus can he further distinguished from P. na- 
coleiae by the mandibles (Figs. 10-11) and the male genitalia (Figs. 
8-9). 

Specimens of P. plethoricus key out with difficulty towards several 
different genera in some of the published keys, none of which include 
Pentalitomastix. In Mercet (1921) the females key towards Ageniaspis 
(Holcothorax) and the males towards Copidosoma. In Ferriere (1953) 
the females run towards Holcothorax while the males run towards 
Paraphycus (for Paraphycus the males are unknown). In Peck et al. 
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(1964) the females key out towards Huiigariella while the males do so 
towards Copidosoma. In De Santis (1965) the females run towards 
Huiigariella and the males towards Arrenoclavus. 

The females of P. plethoricus differ from the species belonging in 
Hungariella by the three-toothed mandibles, the punctiform marginal 
vein, and the four-segmented maxillary and three-segmented labial 
palpi. From H oleothorax they differ by the un discernible postmarginal 
vein and the polygonally reticulate sculpturing of the scutum and 
scutellum. The males of P. plethoricus differ from Copidosoma by the 
septate antennal club, and the characters in the external genitalia. From 
Arrenoclavus they differ by the characters in the external genitalia. 

Acknowledgments. — I thank 0. Peck, Canada Department of Agri- 
culture, Ottawa, for his generic determination of P. plethoricus, for his 
comments and suggestions, and for the gift of specimens of Ageniaspis 
fuscicollis (Dalm.). Thanks are also due B. D. Burks, U. S. National 
Museum, Washington, D. C., for his invaluable comments and sugges- 
tions, for the loan of specimens of Ageniaspis fuscicollis and H ol- 
eothorax testaceipes (Ratzeburg), and for providing me with the speci- 
mens of P. plethoricus reared from Laspeyresia caryana. My gratitude 
to R. D. Eady, Commonwealth Institute of Entomology, British Museum 
(Natural History), London, for his gift of specimens of Pentalitomastix 
nacoleiae from the original series. My recognition to H. Compere and 
P. H. Timberlake, University of California, Riverside, for the loan of 
specimens of A. fuscicollis. Thanks to L. De Santis, Museo de La Plata, 
Argentina, R. L. Doutt and G. 1. Stage, University of California, Berke- 
ley, and Ch. Ferriere, Museum d’Histoire Naturelle, Geneve, Switzer- 
land, for their comments and suggestions. 
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The Genus Callidiellum in North America 

(Coleoptera : Cerambycidae) 

John A. Chemsak and E. G. Linsley 

University of California, Berkeley 

The genus Callidiellum Linsley (1940) has been known from North 
America previously by but a single species, C. cupressi (Van Dyke), 
the type of the genus. Two additional species occur in eastern Asia, 
C. rufipenne (Motschulsky) in Japan and adjacent areas, and C. vil- 
losulum (Fairmaire) in eastern China (Linsley, 1958). All three 
are associated with trees of the Taxodiaceae-Cupressaceae, Callidiellum 
cupressi with Sargent cypress, Cupressus sargentii Jeps. (or goveniana 
Cord.), Callidiellum rufipenne with Cryptomeria japonica D. Don. 
(principally) and Chamaecyparis ohtusa Sieb. Zuce. and Callidiellum 
villosulum with Cunninghamia lanceolata Hook. This type of discon- 
tinuous distributional relationship between East Asiatic-Western North 
American biotic elements is evident among genera in several tribes 
of Cerambycidae (Linsley, 19396, 1942, 1958, 1959, 1961, 1963). 
Most of these were presumably associated with the Arcto-Tertiary 
Geoflora (Axelrod, 1960) . In view of the biogeographic significance 
of this discontinuously distributed host-specific group, we offer a 
description of a new species of Callidiellum from Arizona associated 
with Cupressus glabra Sudw. 


^ This study is part of a broader project on North American Cerambycidae sponsored by the National 
Science Foundation through Grant GB-2326. We wish to thank A. Fvaske for making the specimens 
available for study and Celeste Green for preparing the illustrations. 
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Fig. 1. Mesonotal stridulatory plates of Callidiellum virescens (left) and C. 
cupressi (right). 


Callidiellum virescens Chemsak & Linsley, new species 

Male. — Form moderate-sized, depressed; color rufous, antennae except scape, 
femora at base, and mandibles often dark, elytra metallic greenish (usually) to 
bluish. Head moderately, irregularly punctured on vertex; pubescence fine, 
erect, of various lengths; antennae extending about two segments beyond body, 
scape usually pale, sparsely punctured, remaining segments dark or pale, mod- 
erately clothed with erect setae and short depressed pubescence. Pronotum wider 
than long, sides subangulate, apex abruptly, narrowly constricted, base less abruptly 
constricted; disk with three glabrous calluses at base joining to form a small 
omega, remainder of disk coarsely, irregularly punctured with interspaces micro- 
sculptured; pubescence moderate, long, erect; stridulatory plate of mesonotum 
with a median longitudinal depression; prosternum with a broad band of coarse 
deep punctures extending across width, anterior and posterior margins with gla- 
brous, rugulose bands, prosternal process broad, concave. Elytra less than 2% 
times as long as broad; surface coarsely, confluently, cribrately punctate, each 
elytron indistinctly hicostate; pubescence dark, short and subdepressed with 
numerous long erect hairs interspersed; apices rounded. Legs with femora strongly 
clavate, moderately pubescent. Abdomen vaguely punctate, moderately pubescent; 
apex of last sternite subtruncate. Length, 9-11 mm. 

Female. — Antennae shorter than elytra, scape less robust. Pronotum lacking 
discal calluses, surface finely, sparsely punctate; prosternum shallowly rugulose, 
not punctate, prosternal process narrow. Abdomen with apex of last sternite 
rounded. Length, 10-11 mm. 




Fig. 2. Pronotal shapes of females of Callidiellum virescens (left) and C. 
cupressi (right) . 
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Holotype male, allotype female (California Academy of Sciences) 
and 13 paratypes (seven males, six females) reared from Cupressus 
glabra collected near Manzanita Forest Camp, Oak Creek Canyon, 
Coconino County, Arizona, 8 September 1964 (C. W. O’Brien). 
Some specimens emerged in April 1965; others were collected from 
pupal chambers in December 1965. 

This species may be distinguished from C. cupressi (Van Dyke) by 
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the distinct depression in the stridulatory plate (Fig. 1), the shape of 
the pronotum (Fig. 2), and by the usually greenish elytra. 

Although the structural characters which distinguish Callidiellum 
cupressi and C. virescens are constant throughout the series of each 
which is before us, nevertheless the two give every evidence of being 
very closely related. Yet the species as now known are very widely 
separated geographically. C. cupressi occurs in the coastal mountain 
ranges of central California from Lake County to San Luis Obispo 
County (Fig. 3) attached to Cupressus sargentii (or goveniana) which 
usually grows on or near serpentine ridges. C. virescens was found in 
Oak Creek Canyon, south of Flagstaff in north central Arizona on 
Cupressus glabra. These localities are separated by from 500-700 
miles of such ecologically diverse terrain that any recent contiguity of 
the populations could scarcely have been possible. This kind of dis- 
continuity is evident in the genus Atimia (Linsley, 1939a, 1962) 
which is also restricted to host plants in the Taxodiaceae-Cupressaceae 
and in that section of Callidium (Linsley, 1964) which is attached to 
this same group of plants. However, both of these have more numer- 
ous species and involve several host genera. It is possible, of course, 
that this may yet prove to be true of Callidiellum, in North America, 
as it is in Asia. 

The larval habits of Callidiellum cupressi have been reported by 
Chemsak and Powell (1964). As would be expected, those of C. vi- 
rescens are quite similar and will not be described in detail. However, 
it should be mentioned that the infested branches of Cupressus glabra 
(ranging in diameter from 1 to 2 inches) were also heavily attacked 
by two species of bark beetles, Phloeosinus arizonicus Blackman and P. 
spinosus Blackman. In the rearing cages, Callidiellum larvae, feeding 
just beneath the bark, were responsible for a high mortality among 
the scolytids. 
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Index Litteraturae Entomologicae, Series II: Die Welt-Liter atur iiber die 
gesamte Entomologie von 1864 bis 1900. Band I, A-E. Von Walter Derksen 
und Ursula Scheiding. Pp. I-XII -j- 1-697. Published by the Deutschen 
Akademie der Landwirtschaftswissenschaften zu Berlin, Josef-Nawrocki- 
Strasse 10, Berlin-Friedrichshagen, Deutsche Demokratische Republik, 1963. 
Price 55 DM., or $13.00 U.S. direct from the publisher. 

The invaluable Series I of this work (still available at a reasonable price from 
the above address) was by Walter Horn and Sigmund Schenkling. In 1426 octavo 
pages in 4 volumes, 1928-29, it listed the entomological papers of the world up to 
the end of 1863. The Series H is in quarto size, and because of better contrast 
in type faces and an indented two-column arrangement, is clearer at a glance 
and easier to use. The items are not numbered, but it is expected there will be 
some 90,000 titles in the 4 quarto volumes, more than three times the number in 
Horn and Schenkling. A fifth volume will have a subject index and list of the 
journals searched. 

It is a real pleasure to browse in this first volume. The coverage is amazing, 
and each reference is complete in itself, while an attempt has been made to give 
them in correct chronological order for each author. Almost any taxonomist will 
find titles new to him in his own specialty. Checking the listing for the late 
F. E. Blaisdell, Sr., against his own numbered and bound set of his papers, one 
finds 6 by him for the period covered, which he had failed to recall and include 
in his personal set of publications! One has been missed (Hints about killing 
Lepidoptera. West American Scientist, 6, 6, April 1889). This may not be a 
typical case, but it is indicative of the care taken in preparing the work. Perhaps 
the only criticism is of the poor quality of the paper used. Even so, it is cer- 
tainly worth the price, and highly recommended. — Hugh B. Leech, California 
Academy of Sciences, San Francisco. 
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OBITUARY 

Dr. Herbert Ruckes, Sr., Professor Emeritus, City College of 
New York (1920-1954) and Research Associate, American Museum 
of Natural History (1955-1965), died in New York City, the city of 
his hirth, on 23 December 1965. Dr. Ruckes received his B.S. and 
A.M. from Cornell University (1917) and his Ph.D. from Columbia 
University (1929). His entomological interests included the system- 
atics of the heteropterous families Pentatomidae and Coreidae, in 
which field he published approximately 50 papers. Besides a nine- 
month residence in New Mexico in 1932 he traveled in the United 
States and Europe to study types and collections. He also visited 
Panama, Mexico and Costa Rica on collecting expeditions. His re- 
search collection of some 12,000 specimens is deposited in the 
American Museum of Natural History. He is survived by his wife, 
one son, Herbert Ruckes, Jr., and 2 granddaughters. Dr. Ruckes 
was a 28-year member of the Pacific Coast Entomological Society. — 
P. H. Arnaud, Jr., California Academy of Sciences, San Francisco. 


ANNOUNCEMENT OF THE INTERNATIONAL COMMISSION ON ZOO- 
LOGICAL NOMENCLATURE. — Required six-months’ public notice is given on 
the possible use of plenary powers by the International Commission on Zoological 
Nomenclature in connection with the following names, listed by Case Number 
(see Bull. zool. Nomencl. 22, pt. 4, 2 November 1965) ; 

1625. Suppression of Drassus atropos Walckenaer, 1830 (Araneae). 

1618. Neotype for Ceratophyllus soricis Dale, 1878 (Insecta, Siphonoptera) . 
1706. Type-species for Phasia Latreille, 1804 (Insecta, Diptera). 

1708. Suppression of Papilio lintingensis Osbeck, 1765 (Insecta, Lepidoptera) . 

1709. Type-species for Monopsyllus Kolenati, 1875; Suppression of Ceratopsyllus 
sciuri Kolenati, 1856, Monopsyllus sciuri Kolenati, 1857, and Ceratopsyllus 
monoctenus Kolenati, 1856 ( Insecta, Siphonaptera) . 

1710. Type-species for Stizus Latreille, [1802-1803] ( Insecta, Hymenoptera) . 

1711. Type-species for Diodontus Curtis, 1834 (Insecta, Hymenoptera). 

1712. Type-species for Trychosis Foerster, 1868 (Insecta, Hymenoptera). 

1713. Type-species for Prospaltella Ashmead, 1904 (Insecta, Hymenoptera). 
1716. Type-species for Chamaemyia Meigen, 1803 (Insecta, Diptera). 

1720. Suppression of Xyleborus Bowdich, 1825 (Insecta, Coleoptera). 

Comments should be sent in duplicate, citing case number, to the Secretary, 
International Commission on Zoological Nomenclature, c/o British Museum 
(Natural History), Cromwell Road, London S.W. 7, England. Those received 
early enough will be published in the Bulletin of Zoological Nomenclature. 
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Harolcl 5- (Brant, Jr- 

4 November 1921 — 27 February 1966 

The untimely death of Harold J. Grant, Jr., Chairman of the De- 
partment of Insects, Academy of Natural Sciences of Philadelphia, 
late in February has left a great void in the progress of orthopterology 
in the United States. Dr. Grant had worked at the Academy for sev- 
eral years in the late 1950’s with James A. G. Rehn on revisionary 
work leading to publication of the first volume of the Monograph of 
the Ortho ptera of North America. He then returned to the University 
of Colorado and received his Ph.D. and 4 years ago was appointed 
chairman of the Department of Insects. He continued studies in prep- 
aration of the second volume of the monograph and was more actively 
working on a revision of the New World Phaneropterinae. He had 
taken an extensive trip to study type specimens in Europe late last 
year and had done fieldwork in Mexico in 1963—1964. He was visit- 
ing collecting localities in the Caribbean and northern South America 
when he drowned in Trinidad. His tragic death ended one of the 
most promising careers in the field of orthopterological research. — 
David C. Rentz, University of California, Berkeley. 


ANNOUNCEMENT OF THE INTERNATIONAL COMMISSION ON ZOO- 
LOGICAL NOMENCLATURE, A. (n.s.) 72. — Required six-months’ public notice 
is given on the possible use of the plenary powers by the International Com- 
mission on Zoological Nomenclature in connection with the following names, 
listed by Case Number (see Bull. zool. Nomencl. 22, pt 5/6, 31 January 1966) ; 

1564. Neotype for Acarus telarius Linnaeus, 1758 (Acarina). 

1722. Suppression of Anopheles africarus Theobald, 1901 (Insecta, Diptera) . 
1725. Removal of homonymy of CHRYSOPINAE in Neuroptera and Diptera. 
1613. Type-species for Erbula Stal, 1873 (Insecta, Hemiptera). 

Comments should be sent in duplicate, citing case number, to the Secretary, 
International Commission on Zoological Nomenclature, c/o British Museum 
(Natural History), Cromwell Road, London S.W. 7, England. Those received 
early enough will be published in the Bulletin of Zoological Nomenclature. 


April 1966] 


BOOK REVIEW 


159 


BOOK REVIEW 

Insect Sex Attractants. By Martin Jacobson. Interscience, New York, x 4“ 154 
pp., illus. 1965. Price $7.75. 

The author’s objective is to deal with chemical substances which bring the 
sexes together and which promote and elicit mating responses. These substances 
are generally considered to be species-specific; however, examples are cited of 
interspecific activity. 

Jacobson’s characterization of “attractant” is congruent with Dethier’s defini- 
tion, namely, “a chemical which causes insects to make oriented movements 
towards its source.” The word “excitant” is less strictly defined; either (a) it 
may fall into the area of “mating stimulant” as used by Dethier or (b) it may 
refer to stimuli which J. S. Kennedy states “. . . serve to ‘prime’ certain reactions.” 
or (c) it may include a substance which Wilson and Bossert view as having a 
“primer effect.” For example, Jacobson states that female odors may “. . . excite 
the male sexually before copulation” and that male odors may make “. . . her 
more receptive to the male advances; they are thus in the nature of ‘aphrodisiacs’.” 

Insect Sex Attractants has sections dealing with (I) sex attractants in the 
female, (II) sex attractants or excitants in the male, (III) “assembling scents,” 
(IV) anatomy and physiology of glands involved in production, (V) mechanism 
of perception, (VI) influence of age on production and mating, (VII) influence 
of time of day on production and mating, (VIII) collection, isolation, and iden- 
tification of sex attractant, (IX) synthesis of sex attractant and related com- 
pounds, (X) use in insect surveys, and (XI) use in insect control. 

The largest section in the book covers sex attractants produced by the female 
and it mentions 159 species which have been shown to produce these substances. 
The bulk of the examples are Lepidoptera (109) and the rest are Coleoptera 
(17), Hymenoptera (17), Orthoptera (10), Diptera (4), and Isoptera (2). 

The chapter on sex attractants and excitants which are synthesized by the male 
gives examples of Lepidoptera (40), Diptera (3), Orthoptera (3), Hemiptera 
(2), Coleoptera (2), Mecoptera (2), Hymenoptera (1), and Neuroptera (1). 

There is a short section concerning the “assembling scents” of 10 species of 
beetles, in which one sex, under certain conditions, elaborates an attractant which 
lures both sexes. The opening statement in this section implies that the attractant 
has the singular function of assembling the beetles for mating. This implication 
is undesirable because the concentrated flight or mass attack phenomenon is 
also intimately associated with a number of aspects involving the host-insect 
relationship. For example. Wood and Bushing (1963, Canad. Entomoh, 95: 1066- 
1078) state that this concentrated attack appears necessary in order to infest and 
overcome live trees. The suggestion that the hindgut of male Ips is involved in 
pheromone production has been contradicted recently (Pitman, G. B., R. A. 
Klieforth, and J. P. Vite, 1965. Contrib. Boyce Thompson Inst., 23: 13-18). 

The chapter on how attractants are perceived gives a concise presentation of 
a variety of attempts to deal with the emission and detection of guiding stimuli. 
Jacobson’s broad speculation that naturally occurring sex attractants, in most 
species, are almost certainly “single highly specific compounds” (as opposed to 
Wright’s theory that in most cases they are probably due to a mixture of sub- 
stances) is not convincing and it is not supported by some very recent work (Wood, 
D. L., and L. Browne, 1966, J. Insect Physiol, (in press), Bayer, E., 1966, J. Gas 
Chromatography, 4; 67-73). 
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The effect of age on production and release of sex attractant, as well as its 
effect on response, is the subject of a short chapter. With few exceptions, the 
examples appear to illustrate release, rather than production, of pheromone, e.g., 
Lepidoptera (20), Hymenoptera (3), Coleoptera (2), and Neuroptera (1). 

The next chapter emphasizes the hour of pheromone release rather than, as 
stated, the hour of production. The hour of release was deduced by noting insect 
response to the pheromone by various species of Lepidoptera (30), Coleoptera 
(3), Hymenoptera (2), and Diptera (1). 

Twenty-two pages (two chapters) are devoted to the collection, isolation, 
identification, and synthesis of sex attractants and related compounds. 

The last two sections consider the use of sex attractants in detecting and 
estimating insect populations and their use in insect control. Specific examples 
of population surveys include Lepidoptera (7), Coleoptera (4), and Diptera (1). 
The discussion on control includes Lepidoptera (5) and Hymenoptera (1). It 
should be mentioned that no case has been published in which control has been 
achieved through the use of an insect sex attractant. 

Jacobson’s treatment of chemical sex attractants results in a very useful sum- 
mary of the literature pertinent to this currently active and interesting aspect 
of insect communication, and it presents a picture of the research that has been 
done to date. The book confronts the reader with more than 400 literature 
citations and with a high price for 154 pages. — Maurice J. Tauber, University 
of California, Berkeley. 


Four Genera of the World Gyponinae: A Synopsis of the Genera Gypona, 
Gyponana, Rugosana, and Reticana. By Dwight M. DeLong and Paul H. 
Freytag. Bulletin of the Ohio Biological Survey, New Series, II (3). hi -j- 227 
pp. 1964. 

This valuable synopsis includes one new genus, five new subgenera, one new 
name, and 65 new species of Cicadellidae, complementing the authors’ 1963 
papers on Marganana and Zonana. The fine keys and illustrations make it 
possible to identify species in these groups, except that the key to genera includes 
only the four here discussed and not the 19 in the subfamily. This is regrettable: 
DeLong’s 1942 key to the North American genera should be revised and re- 
printed. 

The introduction states that there are 18 genera, leaving it to the reader to 
realize that the new genus here described, Reticana, will make 19. Nor is 
Reticana discussed in the geographic distribution section of the introduction al- 
though the generic description gives both species as South American. 

One typographical error was found: glacua for glauca, page 8. On page 5, one 
should read Ruckes for Ruches, and he and C. Don MacNeill should have their 
affiliations transposed. 

In most cases more information could be given on collection locality. Texas, 
Arizona, and California each have too many life zones to make only the state 
adequate. Some summary of the time of collection {e.g., June-July) would be 
worthwhile for anyone interested in studying ecology or biology. 

Females are keyed in three subgenera, a welcome addition wherever possible 
in cicadellid taxonomy. — Lois Breimeier O’Brien, University of California, 
Berkeley. 
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SCIENTIFIC NOTE 

Nesting habits of Enchemicrum australe Pate (Hymenoptera, Sphecidae, 
Crabroninae) . — During early lune of 1965 two females of Enchemicrum australe 
were observed nesting in the Lake Texoma area of Marshall County in south 
central Oklahoma. As far as we know this is the first biological record pertaining 
to this monotypic genus. The study was made as part of a project at the Uni- 
versity of Oklahoma Biological Research Station. 

The nests were located in white, firmly packed sand on the margin of a borrow- 
pit pond some 3 miles north of Willis, Oklahoma on Highway 99. The nest sites 
were in open areas surrounded at some distance by willow, cottonwood, Meiilotus 
alba, Tamarix pentandra, and Lippia incisa. Specimens of both sexes of Enchemi- 
crum australe were first observed at flowers of Tamarix growing on lake and 
pond edges near Willis. 

The two burrows were 150 feet apart and on opposite sides of the pond. Each 
led to a completed cell about 3 inches straight down in moist sand. A second 
cell had been started by each wasp at the time of capture. The cells contained 
from 12 to 16 flies each. The size of the prey was relatively uniform, averaging 
3.0 mm in length as compared with 5.0 mm for the wasp. Ephydridae of two 
species, Paralimna texana Cresson and Zeros flavipes Cresson (W. W. Wirth, 
det.), and one species of Dolichopodidae, Medetera calif or niensis Wheeler (G. 
Steyskal, det.) were used as prey, with ephydrids predominating. During the 
provisioning period, the simple nest entrances were left open at all times. When 
returning with prey, the wasps flew directly into the opening without alighting 
on the ground nearby as a preliminary. 

No parasites were observed near the nest entrance although mutillids, bomby- 
liids, and sarcophagids were pi'esent in the area. On one occasion ants, Iridomyr- 
mex pruinosus analis (E. Andre) and Dorymyrmex pyramicus (Roger) (D. R. 
Smith, det.), entered the open nest while the female was searching for prey. 
When she returned several ants were blocking the entrance. She dropped the fly 
she was carrying and buzzed toward the entrance several times. Twice she lit 
briefly about 2 feet away before returning to the nest. At this point she was 
captured and the nest was excavated. Many ants were in the main gallery and 
the two flies already provisioned in the second cell were partially destroyed. Nest- 
closing activities were not observed. 

Remarks. — Points which appear to be significant are (1) the simple entrance 
which is left open during provisioning, (2) the absence of males or parasites in 
the vicinity of the nests, (3) the direct flight of the wasp into the nest with prey, 
(4) the size of the prey and the number per cell, (5) the apparent preference 
for ephydrids and dolichopodids as prey, and (6) the solitary nature of the nests. 
— R. M. Boitart^' ^ AND ,T. F. Holland,® University of California, Davis. 


New names for Chironoinus sepultus Meunier, 1912 and C. sepultus 
Melander, 1949 (non Chironomus sepultus Heer, 1849) (Diptera : Cbiro- 

nomidae). — Chironomus sepultus Heer was described in 1849 from the “Ter- 
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tiargebilde” in Yugoslavia (Die Insectenfauna der Tertiargebilde von Oeningen 
u. Radoboj in Croatien; Leipzig, Engelman, Bd. 2, Heuscbrecken, Florfliegen, 
Aderfliigler, Schmetterlinge und Fliegen, p. 190). In 1912, Fernand Meunier in 
his studies of copal amber from Zanzibar and Madagascar described and figured 
a Chironomus sepultus, new species (Bulletin de la Societe entomologique de 
France, 1912 (17): 362-363, fig. 3, from “Copal recent de Madagascar”)- In 
1949, Axel Leonard Melander in his studies of Miocene Diptera from Florissant, 
Colorado, also described a Chironomus sepultus, new species (American Museum 
Novitates, 1407: 15). To call attention to and to rectify this homonymity of 
names, I herewith propose the new names Chironomus meunieri for C. sepultus 
Meunier, 1912 (non C. sepultus Heer, 1849) and Chironomus almelanderi for C. 
sepultus Melander, 1949 (non C. sepultus Heer, 1849 and non C. sepultus 
Meunier, 1912). — P. H. Arnaud, Jr., California Academy of Sciences, San 
Francisco. 


Caryedon gonagra (Fabricius) established in Mexico (Coleoptera : 

Bruchidae). — The groundnut (peanut) bruchid, Caryedon gonagra (Fabricius), 
is a serious pest of stored peanuts, Arachis hypogaea Linnaeus, in parts of 
Africa. Although this bruchid is reported in the literature as being widely dis- 
tributed in the Old World, there is no mention of its occurrence in North America. 

Recently a number of C. gonagra were given to me by Dr. L. E. Caltagirone 
of this department, which he reared from the ripe pods of Tamarindus indica 
Linnaeus (Leguminosae) collected in Tehuantepec, Oaxaca, Mexico, 21 July 

1963. These bruchids were identified by Dr. John M. Kingsolver, Insect Identifica- 
tion and Parasite Introduction Research Branch, U. S. Department of Agriculture, 
who also provided the following records of C. gonagra occurring in Mexico: 
Mexico, D.F., 3 August 1963 and Mexico City (sic), 6 September 1963, both 
intercepted at El Paso, Texas, in Tamarindus', Acapulco, 1 October 1965, in 
Tamarindus indica, intercepted at Calexico, California; Rosita, Coahuila, 31 May 
1965, one live adult in Tamarindus indica intercepted at Eagle Pass, Texas. 

Davey (1958, Bull. Entomol. Res., 49 (2) : 385-404) suggests T. indica, a 
plant widely distributed in the American tropics and subtropics, as the primary 
host of C. gonagra. The distribution of T. indica (see Shreve and Wiggins, 

1964. Vegetation and Flora of the Sonoran Desert. Stanford University Press, 
1740 pp.) together with the collection records of the bruchid indicate it is well 
established in Mexico. — Clarence D. Johnson, Department of Entomology and 
Parasitology, University of Ccdifornia. 
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What is a spray 
adjuvant? 

A substance added to a spray 
formula to improve the 
performance of the active 
ingredient. 

Your Agricultural Chemical 
Distributor will be happy 
to supply literature and 
recommendations as to 
the proper Multi- Film 
Spray Adjuvant for your 
specific application, or write 
direct to : 


Colloidal Products Corporation 

100 Gate 5 Road, Sausalito, California 



nt’s a snap to keep leftover pesticides 
from causing problems 


You get a very good (and very secure) 
feeling when you put stored, or leftover, 
pesticides under lock and key. 

NAP the lock and you know your chemi- 
cals are beyond the reach of children, 
animals, or unauthorized personnel. 

It makes sense. And safety also makes 
profit. In fact your greatest opportunity to 
]:)rofit from using a pesticide depends on the 
combination of safe practice plus close atten- 
tion to dosage and application directions. 

The key to effective control of insects, dis- 
e^ase, or weeds is the label on the pesticide 
cnntainer. The information it contains repre- 
s.ents years of intensive research. Read it and 
\/ou automatically get the dosage rates you 
need, plus a wealth of other information on 
the practical, profitable and safe way to apply 


and handle the pesticide. 

Also important; Keep leftover pesticides 
in their original containers, to prevent the 
possibility of a mix-up. 

And make certain that empty bags, cans, 
or drums are destroyed, buried, or decon- 
taminated according to recommended pro- 
cedures. 

You can get a free copy of “Safe Disposal 
of Empty Pesticide Containers and Surplus 
Pesticides" (U.S.D.A. bulletin), and other 
important safety information, by writing to 
Shell Chemical Company, Agricultural 
Chemicals Division, 110 West 51st Street, 
New York 10020. 
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SHELL: 


Shell Chemical Company 

Agricultural Chemicals Division 
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When you’ve 
got a good thing 
going for you.... 


read all about it 

No matter who you are. 

Or how long you’ve been using 
pesticides. Read the label. 

Read it carefully. From beginning 
to end. This way you’ll get 
more out of it. And there’s no 
danger in that. 
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Pesticides 




Chlordane 
Endrin 
Big Daddy™ 
Heptachlor 
Methyl 
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BanveP D 
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2,4-D 


Fungicides 



Veisicol® "2-1” 

Velsicol® 
Memmi .8EC 

Ferbam 

Ziratn 

PMA 


Fumigsnl 



Methyl Bromide 


Velsicol’s continuing research and develop- 
ment program, which has produced these 
major pesticides, generates a good deal of in- 
formation about insect, weed, and plant dis- 
ease control. We would welcome the oppor- 


tunity to share this with you. May we send you 
our technical and educational literature? 


m VELSICOL CHEMICAL CORPORATION 

341 E. Ohio Street • Chicago, Illinois 60611 
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For more than half a century, Cyanamid has consistently led the 
chemical industry in developing new products and application 
techniques that have helped immeasurably to bolster our na- 
tional farm economy. ■ Topping the list of Cyanamid 'Tirsts" is 
Malathion LV* Concentrate, introduced commercially last year 
for the control of boll weevils on cotton after two years of use 
on more than 1 million treatment acres in cooperation with the 
U.S.D.A.'s Agricultural Research Service. ■ Malathion LV Con- 
centrate is also being used extensively to combat grasshoppers, 
cereal leaf beetles, corn rootworm beetles, mosquitoes, blue- 
berry maggots, flies and beet leafhoppers. ■ Watch for progress 
reports of new tests conducted against many other pests with 
both aerial and ground equipment. Data being processed daily 
show clearly that Malathion LV Concentrate is fast making all 
other methods of insect control obsolete! ■ Before using any 
pesticide, stop and read the label. trademark 
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AMERICAN CYANAMID COMPANY 
PRINCETON, NEW JERSEY 


SERVES THE IKXATV WHO JVIAH.ES 
A BUSIIVESS OF AGRICUETURE 




Mountain Products 

BLUESTONE (Copper Sulphate) 

Briks • Granular Crystal 

Large Crystal • Hi-Sol Crystal 

Small Crystal • Snow Crystal 

• Powdered 


Monohydrated Copper Sulphate 
Basic Copper Sulphate 
Copper Hydroxide 
Copper Carbonate 
Cuprous Oxide 
Copper Pigment 


Zinc Sulphate 36%-Mono 
Zinc Sulphate 27%-Cubes 
Zinc Oxide (Ag. Grade) 
Basic Zinc Sulphate 
Ferric 27 (Ferric Sulphate) 
Industrial Iron Oxide 


THE MOUNTAIN COPPER CO., LTD, 

1 00 Mococo Road, Martinez, California 94553 


A Service for the Field 
Testing & Evaluation 

of 

Agricultural Chemicals 

Under Western Conditions 

Entomology 
Chemistry 

Floriculture 

Engineering 

Plant Pathology 

Trojan Laboratories 

Box 518 

Montebello, California 90640 
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HERCULES TOXAPHENE 

(insecticide-toxicant) 

Controls more than 200 harmful 
insects . . . Protects cotton, lettuce 
seed alfalfa, tomatoes, lima beans 
and many other western crops. 


HERCULES DELNAV® 

(insecticide-miticide) 

Controls citrus red mites and thrips 
. . . Kills grape leafhoppers. 


FAST m EFFICIENT ■ ECONOMICAL 

Write for technical information and recommendations. 



HERCULES POWDER COMPANY 

INCORPORATE D 

120 Montgomery St., San Francisco, California 94104 
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RESEARCH in the lab... 
pays dividends in the field 
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Worms? Not a one! 

Don’t worry about them 
even up to harvest... 

just use THURICIDE®90TS"! 


Not a chemical, Thuri- 
CIDE 90TS is -a microbial 
insecticide which singles 
out and destroys only the 
leaf-chewing larvae of 
certain lepidopterous in- 
sects (caterpillars, loop- 
ers and hornworms, in- 
cluding imported cabbage 
worm and cabbage loop- 
ers). Thuricide 90TS is 
harmless to just about 
everything else, including 
man ! 

Use Thuricide 90TS right up to harvest to control 
worms on lettuce and many cole crops such as cabbage, 
cauliflower and broccoli. It is also used on tomatoes, 
potatoes and melons. It is used extensively on forest 
trees and ornamentals for the control of gypsy moth, 
cankerworm and linden looper. 

Stop imported cabbage worms and loopers in your 
cole crops the safe way — use Thuricide 90TS ! If your 
dealer doesn’t stock Thuricide 90TS, he will get it for 
you. Write for your free copy of Stauffer’s new bro- 
chure : “A Revolutionary Concept in Insect Control.” 

Stauffer Chemical Company, Agricultural Chemical 
Division, 380 Madison Avenue, New York, N. Y. 10017. 



Trademark of Bioferm Division, 
International Minerals & Chemicals Corp. 
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Plagued by mites who seem to thrive on phosphate? Get aramite®, 
effective, approved miticide. Tests in the field for the past twelve 
years prove ARAAIITE kills a wide variety of mites, including those who 
resist phosphate, and not one has developed a resistance to araaiite. 
Applied as a wet spray or dust, aramite has a long residual. It kills 
both nymph and adult mites on cotton, ornamentals, fruit and shade 
trees. Approved for mite control of cotton, ARAMITE is safe to use and 
does not harm bees or other beneficial insects. For effective, economical 
mite control, order aramite from your local supplier. 


UNITED STATES RUBBER COMPANY 

Chemical Division 
Naugatuck, Connecticut 06770 


Chemical Division 


uniRoya 


! 

■ 


U.S.RUBBER 


DISTRICT OFFICES: CHICAGO — 4135 So. Pulaski Road, Chicago, 111. 60632 312-254-5700 
GASTONIA — 214 W. Ruby Ave., Gastonia, N. C. 28053 704-864-3411 
LOS ANGELES — 5901 Telegraph Rd., L. A., Calif. 90022 213-723-9971 
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KARLSBAD 

INSECT PINS 

$4. / 1000 (10 Pkgs.) 

PROMPT DELIVERY 

CLAIR ARMIN 

417 PALM AVE. 

LOWEST PRICES IN U.S. REEDLEY, CALIF. 

• New customers please mention this advertisement with your order 
for a 2% discount. 


COMMERCIAL AND RESEARCH 
ENTOMOLOGISTS 


Obtain more accurate population counts 
with a light-weight motor-fan unit 
which sucks insects into nets 

D-VAC 

MOTOR-FAN VACUUM INSECT NETS 
BACK-PACKS AND HAND MODELS 


-also- 

BENEFICIAL INSECTS 

INSECTARY GROWN AND FIELD COLLECTED 
T richogramma sp, and Green Lacewings 

Write for Brochures 

D-VAC CO. 

P. O. Box 2095 
RIVERSIDE, CALIFORNIA 
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THE FINEST TOOLS FOR THE NEW CHALLENGE IN THE 
EARTH SCIENCES: LEITZ POLARIZING MICROSCOPES 


4 specialized Polarizing Microscopes. . . Only leitz 

Polarizing Microscopes combine such refined precision 
and limitless versatility: 

DIALUX-POL .. .the world’s most advanced universal polar- 
izing research microscope. A choice of more than 100 
optional, interchangeable components permits almost in- 
finitely varied combinations for precision measurement, 
examination and photomicrography. Many exclusive op- 
tional features. 

ORTHOLUX-POl widest-range universal research micro- 

scope for all types of polarizing microscopy including inci- 
dent phase contrast and interference. 

LABDLUX-PQL . . . laboratory and semi-research polarizing 
microscope with built-in transmitted illumination and pro- 
visions for work in incident light (ore microscopy). 
SM-POL ...student polarizing or chemical microscope for 
general applications in transmitted polarized light. 


ARISTOPHOT Photographic Unit ... supplements Leitz po- 
larizing microscopes for photomicrography, macrophotog- 
raphy and low-power surveys with incident or transmitted 
light. Mirror reflex system for 314 x 414 (9 x 12 cm), 4x5 
or Polaroid*; also adapts to Leica® 35mm. 

LEITZ ORTHOMAT Microscope Camera . . .Attachable to any 
microscope, this unique, fully automatic 35mm camera 
measures illumination, calculates exposure, trips the shut- 
ter and advances the film. 

Write for up-to-date catalogs on any one of these advanced 
polarizing microscopes and accessories. 

“T.M. OF POLAROID CORPORATION 6I4G6 

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK, N.Y. 10016 
Distributors of the world-famDus products of 
Ernst Leitz G.m.b.H., Wetzlar, Germany — Ernst Leitz Canada Ltd. 
LEICA AND LEICINA CAMERAS - LENSES • PROJECTORS - MICROSCOPES 
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Behind every bullseye ... 



there’s another one 



Currently fourteen products carry this blue bullseye. You’re probably familiar 
with several ofthese. They have names like GUTHION, DI-SYSTON, MORESTAN, 
SYSTOX, and so on. 

Behind each blue bullseye is another. It stands for effective, quality products 
for agriculture. Products based on sound, basic research and development. It 
stands for Chemagro Corporation, who, for the last fifteen years, has grown 
and will continue to grow with the dynamic, agricultural market ... by produc- 
ing more and better chemical products worthy of being identified with the 

blue bullseye. 2296 
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Papers on the systematic and biological phases of entomology are favored, including 
articles up to ten printed pages on insect taxonomy, morphology, behavior, life history, and 
distribution. Excess pagination must be approved and may be charged to the author. 
Papers are published in approximately the order that they are received. Immediate publi- 
cation may be arranged after acceptance by paying publication costs. Papers of less than 
a printed page may be published as space is available, in Scientific Notes. 

Manuscripts for publication, proof, and all editorial matters should be addressed to the 
Editor, Howell V. Daly, Room 214 T-9, University of California, Berkeley, California 
94720. 

Typing. — All parts of manuscripts must be typed on bond paper with double-spacing and 
ample margins. Carbon copies or copies on paper larger than 81^ X H inches are not 
accepted. Do not use all capitals for any purpose. Underscore only where italics are 
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KELTHANE* stops mites that attack: 





On these and many other crops, Kelthane controls more 
mite species than any other miticide available. For a success- 
ful mite control program, thorough coverage sprays of proper 
dosage should begin early and be repeated as necessary. 
You can recommend Kelthane with full assurance of 
its safety on foliage, fruit and beneficial insects when used 
according to label directions. 
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Willis C. Day 
1894-1965 

With the passing of Willis Cyrus Day on 9 October 1965, California lost 
one of its finest amateur entomologists. Bill was a prominent San 
Francisco advertising executive who took time to gain proficiency as 
a highly competent student of the Ephemeroptera of California and the 
West. 

He was born in Los Angeles, 18 November 1894, the son of Margaret 
Sharpe Day and Albert Cyrus Day. He had two brothers. In 1921, he 
married Helen Leete, a vivacious and charming woman who survives 
him. Their two daughters now live in California; they are Helen Day 
Bromfield (University of California, ’48) and Margaret Day McKibbin 
(Stanford, ’57). 

During World War I he served in the U. S. Army. He was com- 
missioned in the field in France and was discharged as a First Lieuten- 
ant at the Presidio in San Francisco in 1919. He remained in the Bay 
area, working in San Francisco, and residing for many years in Oak- 
land, and later, in Atherton. 

Bill started his career in the lumber business, and then worked for 
a charcoal manufacturing firm. His definitive career was started when 
he entered advertising, at first selling advertising space on streetcars. 
He later became vice president and a partner of the Leon Livingston 
Advertising Agency. The advertising business of the agency grew 
rapidly under Bill’s guidance. After the death of Mr. Livingston, the 
agency was sold to Honig-Cooper Harrington Advertising Agency 
where he became vice-president, but handled only the Levi Strauss ac- 
count. Although Bill intended to retire and pursue his hobbies, his wise 
counsel was in demand in all phases of the Levi Strauss business. In 
February 1965, the Levi Strauss Company took the extraordinary step 
of making him an honorary director, the only man outside the com- 
pany management ever to be so honored. 

Although Bill’s formal education ended with graduation from Los 
Angeles Polytechnic High School in 1912, he never stopped studying. 
He was a learned and accomplished naturalist, having great enthusiasm 
for and knowledge of the woods and the sea. He was an expert photog- 
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rapher and yatchtsman, and he had an enthusiastic love of the Sierra. 
His great skill and accomplishment as a fisherman led him to the field 
of entomology. He tied his own flies and was thoroughly familiar with 
the British books on the art of fly fishing and fly tying. While Bill and 
Helen were on one of their many pack trips in the mountains, he was 
struck with absurdity of tying British fly patterns for California trout. 
He asked his wife to get him all the books on the aquatic insects of the 
Sierra streams. Helen contacted the Entomology Department at Berke- 
ley, where Dr. Usinger informed her that there was not one book on 
the subject. 

Bill set out with characteristic vigor to find out for himself about 
aquatic insects. He began a serious investigation of the Ephemeroptera, 
and soon had assembled an excellent collection. He had so little knowl- 
edge and so much determination that his first efforts at understanding 
the technical literature caused him at times to spend hours on one page. 
He spent much time at the California Academy of Sciences where E. C. 
Van Dyke, Edward S. Ross, and Hugh B. Leech aided and encouraged 
him. Hugh Leech had the greatest influence on Bill’s work in ento- 
mology; he went on collecting trips with him, and hardly a week went 
by without Hugh securing more of the literature needed. Bill also was 
encouraged by Dr. Usinger at Berkeley. I was working on the western 
mayfly fauna at the time and was privileged to confirm his identifica- 
tions of the species he studied. We established a voluminous corre- 
spondence. His collections were notable for excellent preparation and 
it was not uncommon for him to have large series of each species he 
encountered, many of them reared from nymphs. Helen accompanied 
Bill on even the most difficult field trips and aided and encouraged him 
in every way, becoming a skilled collector in her own right. Bill’s in- 
ventiveness led him to develop valuable techniques for rearing and 
transport of living mayflies. A downstairs bathroom of the Day home 
was converted into an insectary for rearing studies. His studies on the 
systematics of the Ephemeroptera occupied most of his free time for 
many years. He published six papers in this journal from 1952 to 1957 
and contributed the Ephemeroptera chapter to the Aquatic Insects of 
California (R. L. Usinger, Ed.). He established three new genera, de- 
scribed 16 new species, significantly contributed to clarifying the tax- 
onomy of at least 19 more species, and placed five names as junior 
synonyms. His publications, which total over 100 pages with approxi- 
mately 125 original figures, constitute a valuable contribution to knowl- 
edge of western North American mayflies. These publications are all 
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listed in the various issues of Eatonia, the newsletter for students of 
Ephemeroptera. His superh collection of Ephemeroptera, his books and 
papers on entomology, and his microscopes and other scientific equip- 
ment were all willed to the California Academy of Sciences. The 
Academy was also granted his fine and valuable library on angling. 

Bill was keenly interested in all aspects of entomology, and especially 
in the Entomology Department of the California Academy of Sciences 
and in the Pacific Coast Entomological Society. He was elected vice- 
president of the Society in 1954 and president in 1955. He also served 
on the advertising, auditing, nominating, and field trip committees. He 
served for many years as sales manager of the Memoir Series of the 
Society’s publications. He aided the Society financially at a critical 
time for publication of Memoir No. 2. Bill was also a member of the 
Society of Systematic Zoology. He was made a fellow of the California 
Academy of Science in 1960. 

The press of business duties and a necessary curtailment of his field 
trips slowed his work in the last few years, but he continued examining 
and curating his collections. His studies on the Ephemeroptera brought 
Bill one of the deepest satisfactions of his life. His generosity, his love 
of life, and enthusiasm for his adopted field of interest left many of 
us deeply indebted to him. His entomological career highlights the 
pathway of the challenge of professional quality science and the satis- 
faction that it can provide intellectually alert individuals in search of 
a useful “hobby.” — G. F. Edmunds, Jr., U niversity of Utah, Salt Lake 
City. 


A New Species of Sigara from California 

(Corixidae, Hemiptera) 


David R. Lauck 

Humboldt State College, Areata, California 


In 1948, Hungerford listed two California localities, Onyx in Kern 
County and “Yuba County,” for Sigara alternata (Say). The three 
specimens from Onyx and one male and female from the Yuba County 
series were borrowed from the Snow Entomological Museum at the 
University of Kansas. These specimens were compared with and found 
to be the same species as a series of 30 specimens from five additional 
localities in the Central Valley of California. Although the species 
described herein resembles S. alternata (Say) in some respects it is 
more closely related to S. mckinstryi Hungerford and represents a new 
species apparently confined to the Central Valley of California. This 
species is described as follows: 

Sigara vallis Lauck, new species 

Size. — Range of total lengths: $ $, 5.3-6. 0 mm; $ $, 5.6-6. 2 mm. Range of 
widths of heads across eyes: $ $ , 1.6-1. 9 mm; $ ?, 1. 8-2.1 mm. Holotype: 6.0 
mm long; 1.8 mm wide across the eyes. Allotype: 6.2 mm long; 2.0 mm wide 
across the eyes. 

Color. — Light yellow to yellowish brown; marked with darker brown, often 
reddish-tinged, bands on the pronotum and hemelytra. Pronotum with 8-10, 
rarely broken, transverse bands about equal in width to the lighter intervening 
areas. Hemelytral pattern (Fig. 1) with 17-22 fairly regular transverse bands on 
the clavus; corial bands zigzag, irregular, and often forming an indistinct longi- 
tudinal stripe along the margin and short submedial longitudinal stripe near the 
apices of the hemelytral commissures; bands between these stripes reticular but 
primarily transversely orientated; corium separated from membrane by a distinct 
light line devoid of banding; bands of the membrane narrow, reticular and often 
fading toward the apex. Venter of males usually darker, especially the abdomen. 

Structural characteristics. — Head about half as long as pronotal disk; inter- 
ocular space narrower than the width of eyes; ratio of interoculus to width of 
eyes varying from 1:1.11 to 1:1.15. Pronotum and clavus strongly rastrate; corium 
more moderately rastrate. Mesepimeron narrow (Fig. 15), about the same width 
at lateral bend as at the osteole of the scent gland; osteole about two-fifths the 
distance from the tip to the lateral bend. Male with 33^36 palar pegs (Fig. 13). 
Metaxyphus (Fig. 12) broader than long, ratio of width to length varying from 
1:0.66 to 1:0.68. Abdominal strigil (Fig. 8) small, composed of four to five 
combs and attached to a long slender pedicle; seventh tergite (Fig. 8) produced 
caudally into a prominent obliquely trapezoidal projection. Right paramere of 
male (Fig. 4) bent at nearly a right angle about halfway toward the apex, apex 
abruptly narrowed to a minute fingerlike projection along caudal margin. 

The Pan-Pacific Entomologist 42: 168-172. July 1966 


July 1966] 


LAUCK NEW SIGARA 


169 




S. mckinsiryi 






Figs. 1-3. Hemelytron of female. 1, Sigara vallis Lauck. 2, S. vandykei 
Hungerford. 3, S. mckinstryi Hungerford. 

Figs. 4r-7. Right paramere of male. 4, 5. vallis Lauck. 5, S. alternata (Say). 
6, S. washingtonensis Hungerford. 7, S. vandykei Hungerford. 
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Figs. 8-11. Dorsal view of abdomen. 8, Sigara vallis Lauck. 9, S. alternata 
(Say). 10, S. washingtonensis Hungerford. 11, S. mckinstryi Hungerford. 12, 
S. vallis Lauck, metaxyphus. 13, S. vallis Lauck, pala of male. 14, S. mckinstryi 
Hungerford, right paramere of male. 15, S. vallis Lauck, mesepimeron. 16, S. 
washingtonensis Hungerford, mesepimeron. 17, S. mckinstryi Hungerford, mes- 


epimeron. 
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Comparative notes. — The hemelytral pattern is similar to Sigara 
alternata (Say), S. washingtonensis Hungerford, and S. vandykei 
Hungerford, while the right paramere of S. vallis Lauck is almost 
identical with that of S. mckinstryi Hungerford. 5. vallis differs from 
S. alternata by having the fingerlike projection more caudally located 
(compare Figs. 4 and 5), by the smaller strigil and more prominently 
projecting seventh abdominal tergite (compare Figs. 8 and 9). S. vallis 
differs from S. washingtonensis by the shape of the right paramere 
(compare Figs. 8 and 10), by the narrower mesepimeron with a more 
apical osteole (compare Figs. 15 and 16), and by having the projection 
of the seventh abdominal sternite more truncate (compare Figs. 8 and 
10) . S. vallis is easily separated from S. vandykei by the shape of 
the right paramere of the male (compare Figs. 4 and 7) and in the 
case of females by lacking a hemelytral protuberance along the margin 
of the membrance (compare Figs. 1 and 2). S. vallis is probably most 
closely related to S. mckinstryi. The right paramere of male S. mckin- 
stryi (Fig. 14) is almost identical to that of S. vallis (Fig. 4). 5. 
mckinstryi has fewer and broader bands on the hemelytra (compare 
Figs. 1 and 3) and has a slightly broader mesepimeron with the osteole 
located almost midway between the tip and lateral bend (compare 
Figs. 15 and 17). The projection of the seventh abdominal tergite 
(compare Figs. 8 and 11) is also less prominent in S. mckinstryi. 

Distribution. — Sigara vallis is known only from the Central Valley 
of California. Records of no other species of Sigara, except for a single 
locality for S. mckinstryi from Davis, California, have been confirmed 
from the Central Valley area. All other California species of Sigara are 
confined to the mountains or are coastal in distribution. S. vallis has 
been recorded from the following localities: 

Butte Co.: Orville, $, 2 (Calif. Insect Survey, Kern Co.: Bakersfield, $ 
(Calif. Insect Survey), Onyx, 2$ $ (Univ. Kansas). Merced Co.: Dos Palos, 
2d' d, 32 2 (Calif. Insect Survey). Sacramento Co.: Sacramento, 7 $ $, 10 2 2 
(Calif. Insect Survey). Tulare Co.: 2d d, 22 2 (including d holotype and 2 
allotype) (Calif. Insect Survey). Yuba Co.: $, 2 (Univ. Kansas). 

Types. — The male holotype is labeled, “Exeter, Calif. Tulare Co., 
VIII— 24— 1938,” “J. K. Elleworth Colleetor” and is deposited in the 
collection of the California Insect Survey at the University of Cali- 
fornia, Berkeley. The female allotype has the same data as the labels 
of the holotype and is deposited with the holotype. All other specimens 
listed in the distribution records above are designated as paratypes 
and are placed in either the collections of the California Insect Survey 
or the University of Kansas as indicated. 
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I wish to thank J. A. Powell and R. I. Usinger, University of Cali- 
fornia, and G. W. Byers, University of Kansas, for the loan of speci- 
mens contributing to the description of this new species. 
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A New Species of Allochthonius from the Pacific 

Northwest of North America 

(Arachnida : Chelonethida) 

Robert 0. Schuster 

University of California, Davis 

A widespread and rarely collected species of pseudoscorpion, be- 
longing in the tribe Pseudotyrannochthoniini Beier, occurs in California, 
Idaho, and Oregon. This species is placed in the genus Allochthonius 
Chamberlin (1929), although a few comments seem necessary to justify 
such a placement. 

In 1929 Chamberlin described Allochthonius, with Chthonius opticus 
Ellingsen as the orthotype, in the tribe Chthoniini. Chamberlin (1962) 
reassigned Allochthonius to the tribe Pseudotyrannochthoniini without 
indicating its relationship to the other genera. In Hoff’s (1951) key 
to the tribe Pseudotyrannochthoniini, Allochthonius stops at couplet 3. 
Since the coxal spines are not simple, Allochthonius appears to differ 
from Centro chthonius Beier; and as the spines are not inserted in- 
dividually, progress in the key is halted. The simple apices of the 
coxal spines attributed to Centrochthonius are atypical of the tribe 
and, if the observation is correct, that genus is truly distinctive. Inter- 
pretation of the nature of the coxal spines (with or without a common 
base) is more subjective, and this interpretation bears on whether 
the North American species should be placed in Allochthonius or in 
T ubhichthonius Hoff. 


Figs. 1-5. Allochthonius incognitas Schuster, new species. 1, chela; 2, cara- 
pace; 3, male genital area (setae of anterior and posterior opercula omitted from 
right side) ; 4, coxal spines of pedal coxa I; 5, intercoxal tubercle. 

Figs. 6-8. Allochthonius shintoisticus Chamherlin, holotype female. 6, chela; 
7, coxal spines; 8, intercoxal tubercle. 
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The coxal spines arise more or less as a group in the described 
species of Allochthonius, and arise independently in Tubhichthonius. 
However, the coxal spines of a Chilean species that is congeneric with 
our North American species are intermediate in this character. On 
some specimens the coxal spines arise from the edge of a membranous 
area of the coxa and could be interpreted as having a common base. 
When oriented somewhat differently, the coxae of other specimens 
appeared to be uniformly sclerotized with the spines arising individually. 
Because a gradation is demonstrated {Allochthonius with the mem- 
branous area tumid (Fig. 7) ; the Chilean specimens where the mem- 
branous area may or may not be visible; and Tubhichthonius with the 
coxal spines arising individually), the character is of doubtful value 
for distinguishing genera, and the North American species is placed in 
Allochthonius. 

Allochthonius incognitus Schuster, new species 

Male. — Total length excluding chelicerae 1.40 mm; body generally reticulate. 
Carapace 420 long medially, 420 p. wide; epistome slightly and evenly rounded; 
with two pairs of eyes; 16 pairs of setae arranged 6:2:16 (Fig. 2). Chelicerae 
335 p. long, 170 p. wide; fixed finger with one large tooth and seven to eight small 
teeth between it and base; movable finger with four small teeth and up to four 
additional minute teeth. Tergal chaetotaxy 2:4:4:4:6:6:6:7:5:4:2, with median 
setae longer than lateral setae in even-numbered rows, shorter in odd-numbered 
rows, and both increasing in length from anterior to posterior regions of abdomen. 
Sternites VI-VII with 12 marginal setae. Pedal coxa I with coxal spines (Fig. 4). 
Intercoxal tubercle bears two setae (Fig. 5). Anterior operculum of genital 
structure (Fig. 3) with three pairs longer setae laterally, two to three pairs shorter 
setae medially; posterior operculum bears four to five guard setae laterally on 
each side; posterior margin with six setae total. Dimensions of palpal segments: 
trochanter 200 /x long; femur 660 /x long, 120 /x wide, widest distally; tibia 270 /u, 
long, 120 /X wide; chela (Fig. 1) 925 jj. long (width unknown), 195 deep, fixed 
finger with 20 widely spaced teeth, smaller and closer in basal third; movable 
finger 570 ytx long, without teeth; some setae of hand slightly thicker than normal 
setae of fingers. 

Female. — Unknown. 

Holotype male from Loon Lake, Douglas County, Oregon, 30 June 
1959, L. M. Smith; one paratype male 1.1 mile east of Scottsburg, 
Douglas County, 2 July 1959, L. M. Smith; two paratype tritonymphs 
18 miles south of Klamath (Del Norte County) in Humboldt County, 
13 August 1953, G. A. Marsh and Robert 0. Schuster; one paratype 
tritonymph Jet. Nicolas Creek and Coeur d’Alene River, Shoshone 
County, Idaho, 29 July 1959, F. C. Raney; deposited in the Depart- 
ment of Entomology, University of California, Davis. 

While there are differences between this species and A. shintoisticus 
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Chamberlin from Japan, the preponderance of similarities indicates 
that they are probably congeneric. The type of A. shintoisticus is a 
female, so no comparison can be made of the secondary sexual char- 
acters. 

Allochthonius incognitus is readily distinguished from A. shintoisticus 
by the chaetotaxy of the carapace, which is 8:4:24 in the latter. The 
chela, coxal spines, and intercoxal tubercle of A. shintoisticus (Figs. 6, 
7, 8) have been illustrated to provide a comparison between the two 
species. 
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Notes on Arcynopteryx (Oroperla) Barbara (Needham) 

(Plecoptera) 

Stanley G. Jewett, Jr. 

Portland, Oregon 


More than 30 years ago the late James G. Needham described the 
nymph of this moderately large Californian stonefly with peculiar lateral 
abdominal gills (Needham, 1933). Despite efforts by several aquatic 
biologists to find the adult, none was found until I collected an adult 
male in 1964 from a bridge over the upper Truckee River. In 1965 
two additional males were taken from a bridge over the upper reaches 
of the Yuba River. Below is a description of the male, designation of 
a holotype, and a few observations of captive nymphs made by Stephen 
W. Hitchcock, who has permitted me to present them. The drawings 
of head and pronotum and male genitalia were made by Alan V. 
Nebeker. Financial assistance for a part of the research upon which 
this paper is based was furnished by the National Science Foundation 
through grant GB-3726. 
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Male. — Length to wing tips 21-22 mm. Length of body 18-19 mm. Length 
of antennae 15-16 mm. Length of cerci 14-15 mm. General color brown with 
hyaline wings. Head blackish with prominent yellow spot, bell- to diamond-shaped, 
within ocellar triangle behind which is a median large crescent-shaped yellow 
spot at rear of head (Fig. 1). M-line yellow or at least partly so. Dull yellow 
area forward of anterior ocellus. Pronotum dark brown with median yellow stripe 
about as wide as diameter of fore tibia; mesonotum with large, wide, yellow spot; 
metanotum wholly brown. Mesosternal Y-ridge extends to posterior corners of 
furcal pits. Antennae dark brown. Cerci light brown. Legs mostly light brown 
with irregular buff or dull yellow band distally on femori. Wings (Fig. 3) dis- 
tally usually with several crossveins. Venter of thorax and abdomen dark brown 
medially, progressively darker posteriorly to solid brown ninth sternite; tenth 
sternite grades from dark brown to light buff distally. Laterally, venter of thorax 
and first six or seven abdominal segments, and coxae and gills, buff to white. 
Gills located as follows: submental pair slender, fingerlike; cervical pair, stubby; 
double vermiform pair laterally between pro- and meso thorax; double vermiform 
pair laterally between meso- and metathorax; single vermiform pair laterally from 
sides of tergites on first seven abdominal segments. First nine tergites brown. 
Tenth tergite wholly cleft, distally forming pair of slender, inwardly directed, 
hairy lobes that cross each other. Aedeagus with large, heavily sclerotized basal 
anchor from which heavily sclerotized, slender paragenital plates extend upward 
and slightly rearward; slender stylets heavily sclerotized; epiproct long and 
slender, distal third of which is sharply bent (Fig. 2) ; transluscent cowl (not 
shown in Fig. 2) over stylets and epiproct. 

Holotype male, paratype male. — Yuba River, U. S. Highway 80 at 
Uppermost Bridge, at about elevation 6,000 feet, Nevada County, 
California, 8 June 1965, S. G. Jewett, Jr. An additional paratype 
male has the following data: Upper Truckee River, U. S. Highway 50, 
bridge about one mile southwest of Myers, El Dorado County, Cali- 
fornia, 22 May 1964, S. G. Jewett, Jr. Holotype male deposited in 
the collections of the California Academy of Sciences, paratypes in 
my collection. 

The gills in the adult of A. harhara are essentially similar to those 
of the nymph except that the short, stubby, unpigmented nymphal gills 
located laterally in front of the fore coxae are represented in the adult 
only by short stubs which are lightly pigmented. The gill arrangement 
in this species (and subgenus) readily separates it from other members 
of Arcynopteryx. 

Associated with the male from the Upper Truckee River were adults 
of Arcynopteryx [Perlinodes) aurea Smith and Arcynopteryx [Skwala) 
parallela (Frison). Nymphs of the former were numerous in the river 
but I found none of A. barbara. Again, A. aurea adults were present 
on the highway bridge over the Yuba River where the two adult males 
of A. barbara were taken. 

During the period 5-7 September 1954, Stephen W. Hitchcock found 
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Fig. 1. Arcynopteryx (Oroperla) Barbara (Needham), head and pronotum. 
Fig. 2, lateral view of male terminal abdominal segments. Fig. 3, forewing. 


nymphs of Arcynopteryx harbara of two distinct sizes in Miller Creek, 
a tributary of Rubicon River which, in turn, is a tributary of the 
Middle Fork of the American River, a major tributary of the Sacra- 
mento River. Nymphs were also found in the Rubicon and in the 
South Fork of the American River. These localities are in the general 
vicinity of Lake Tahoe in Nevada, Placer and El Dorado counties, 
California. 

Captive nymphs of A. harbara fed readily on small nymphs which 
they positioned endwise, either head- or tailfirst, and then consumed 
whole or nearly so. They were quite voracious and quickly attacked 
others of their kind as well as mayfly nymphs. Unlike the nymphs of 
Acroneuria which are able to secure firm footing on the smooth bot- 
tom of an enameled pan, the nymphs of A. harbara require more solid 
footing such as a rock or a leaf in order to eat. It is of interest that 
this Setipalpian stonefly, like Acroneuria calif ornica Banks, feeds dur- 
ing daylight. According to Brinck (1949, p. 163) Swedish Setipalpian 
stonefly nymphs are strictly nocturnal. 
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New Species of Apochthonius from Western 

North America 

(Arachnida : Chelonethida) 


Robert 0. Schuster 

University of California, Davis 


Specimens of Apochthonius Chamberlin are collected infrequently 
from litter, which suggests that their habitats are more restricted than, 
for example, those of Chthonius californicus Chamberlin. Numerous 
specimens of Chthonius Koch have been interpreted as belonging to 
a single variable species having an extensive distribution along the 
Pacific Coast. Populations of Apochthonius, however, appear to occupy 
distinct areas, with only A. intermedius Chamberlin (1929) being some- 
what widespread. 

Of the three Apochthonius recognized as new species, one is from 
the rain forest of the Olympic Peninsula of Washington, the second is 
from the coastal mountains north of San Francisco, and the third is 
from a limited area in the drainages of Putah and Cache creeks. 

All specimens examined were cleared, lightly stained with lignin 
pink or chlorazol black, and mounted in a synthetic resin medium. Type 
specimens are deposited in the Department of Entomology, University 
of California, Davis. 

Apochthonius minimus Schuster, new species 

(Figs. 1, 2, 5, 7) 

Male. — Total length, excluding chelicerae, 1.10 mm. Carapace 370 tx long, 
410 fx wide; reticulate laterally; epistome of four small teeth; chaetotaxy 10:4:24; 
with setae of anterior margin (Fig. 2) longest near epistome (60 /x), shortest at 
anterolateral angle (30 fx) . Tergal chaetotaxy 4:4:7:7:9:9:9: . . .; setae of anterior 
tergites uniformly 75-80 ix, those of posterior tergites alternately 70 fx and 110 ix. 
Anterior genital operculum with six pairs of setae; posterior operculum with 14 
setae along border, six lateral guard setae each side of genital opening (Fig. 7, 
guard setae solid) ; sternites IV-VII with about 14 setae. Chelicerae (Fig. 5) 
335 fx long; both fixed and movable members with eight to nine teeth increasing 
in size toward apex. Palpal trochanter 168 ^ long, 120 /x wide; femur 370 ix long, 
92 fx wide; tibia 188 /x long, 100 /x wide; chela (Fig. 1) 565 /x long, 124 fx deep, 
movable member 383 fx long; distance between t and st 30 ix, st and sb Cl /x, 
sh and 6 84 /x; teeth near base of fixed member somewhat triangular, parallel- 
sided near apex, occasionally one or two large teeth separated by two or more 
normal teeth (detail. Fig. 1). 

Female. — Larger, carapace 400 /x long, 500 /x wide; palpal femur 400 [x long, 
100 fx wide; anterior genital operculum with four pairs of setae. 
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Holotype male, one male and one female paratypes, 2 miles north 
OF Brinnon, Olympic Peninsula, Washington, 7 July 1959, in 
screening of mixed litter of maple, cedar, fir, rhododendron, and fern, 
L. M. Smith. One paratype female 1 mile east of Lake Cushman Dam, 
Olympic Peninsula, Washington, 7 June 1959, L. M. Smith. 

The very small body size, and the presence of 10 short setae on the 
anterior margin of the carapace, distinguish this species from all others 
in the genus. 


Apochthonius irwini Schuster, new species 

(Figs. 11, 12) 

Male. — Total length, excluding chelicerae, 1.33 mm. Carapace 370 long, 470 
ju, wide; reticulate laterally; epistome of three small teeth; chaetotaxy 8:4:22, 
with setae of anterior margin near epistome, about 75 [m, those at anterolateral 
angles 57 /x. Tergal chaetotaxy 4:4:8:8:10:10:...; setae of anterior tergites uni- 
formly long (85-100 ix) ; on posterior long setae (100-115 /x) alternate with fairly 
short setae (65-70 fi) . Anterior genital operculum with six pairs of setae; posterior 
operculum with 14 setae along border, 13-15 lateral guard setae each side of 
genital opening arranged in two rows (Fig. 12, left side) ; sternites IV-VII with 
12-14 setae. Chelicerae 355 /tx long; both fixed and movable member with 8-10 
teeth increasing in size towards apex. Palpal trochanter 168 fx long, 118 ix wide; 
femur 443 ix long, 80 ix wide; tibia 210 jx long, 114 /x wide; chela (Fig. 11) 645 
long, 122 ^x wide, 118 /x deep; movable member 444 ix long, with distance between 
t and St 38 ix, st and sh 92 /x, sb and b 92 fx; teeth of fixed member parallel-sided 
except in basal third, with larger and smaller teeth irregularly spaced along entire 
length. 

Female. — Larger, carapace 470 fx long, 520 /x wide; palpal femur 505 /x long, 
95 /X wide; anterior genital operculum with four pairs of setae. 

Holotype male, 5 miles northwest of Spanish Flat, Napa County, 
California, 1 March 1961, soil beneath grass, H. L. McKenzie; three 
paratype males 2.6 miles east of Jet. Hwys. 128 and 37, Napa Co., 1 
March 1961, Neotoma nest, R. 0. Schuster; Berryessa Park, Napa Co., 
1 March 1961, R. 0. Schuster; 3 miles south of Muskowite Corner, 
Napa Co., 7 February 1962, M. E. Irwin. One female paratype, Monti- 
cello Dam, Solano Co., Calif., 4 February 1962, M. E. Irwin. 

This species is easily recognized by the large number of long, thin 
guard setae of the male genitalia. Presumably it has evolved in this 
one limited area, probably from the closely related, widespread, A. 
intermedins. 

The spacing of the tactile setae on the movable member of the chela 
(Pig. 11) differs greatly from the spacing of the setae on the movable 
member of A. minimus (Fig. 1). However, examination of many speci- 
mens in this genus has shown that the larger the specimen, the larger 
the chela. Growth of the movable finger is primarily between setae sh 
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Apochthonius minimus. Fig. 1, chela; Fig. 2, right half of anterior margin of 
carapace; Fig. 5, movable member of chelicera; Fig. 7, male genital area, lateral 
guard setae solid. Apochthonius intermedins, paratype male, Fig. 4, carapace; 
Fig. 8, male genitalia including internal structures and anterior operculum, 
lateral guard setae solid; Fig. 9, chela. Apochthonius maximus, Fig. 6, movable 
member of chelicera; Fig. 10, chela; Fig. 13, male genital area, lateral guard 
setae solid. Apochthonous irwini, Fig. 11, chela; Fig. 12, male genital area, lateral 
guard setae solid. 
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and st, with the distance between h and sb and between st and t re- 
maining relatively constant (compare Figs. 9, 10, and 11, all larger 
species with Fig. 1, the smallest species) . The spacing of these setae, 
while indicative of body size, does not appear to be of value in species 
recognition. 

This species is named for Mr. M. E. Irwin, who collected many 
pseudoscorpions while a student at Davis. 

Apochthonius maximus Schuster, new species 
(Figs. 3, 10, 13) 

Male. — Total length, excluding chelicerae, 1.38 mm. Carapace 435 /x long, 
505 fJL wide; reticulate laterally, epistome comprised of a single tooth; chaetotaxy 
8:4:22 (Fig. 3) ; setae of anterior margin 125 /jl long near epistome, 105 fi at 
anterolateral angle. Tergal chaetotaxy 4:4:6:7:7:9:9: . ..; setae of anterior tergites 
about 140 fjb long, posterior tergites with long setae (about 185 fi) alternating with 
short setae (95-100 ii) . Anterior genital operculum with six pairs of setae; pos- 
terior operculum with 14 setae along border, six to seven lateral guard setae in 
two ill-defined rows (Fig. 13, guard setae solid). Chelicerae 405 /x long; fixed 
member with 8-10 teeth increasing in size towards apex; movable member with 
five to six teeth. Palpal trochanter 195 ^ long, 145 /x wide; femur 478 /x long, 
100 /X wide; tibia 218 /x long, 128 /x wide; chela (Fig. 10) 685 /x long, 135 /x wide, 
148 deep; movable member 464 /x long, with distance between t and st 44 /x, 
St and sb 114 /x, sb and 6 81 /x; teeth of both fixed and movable members nearly 
triangular, with some larger teeth on distal half. 

Female. — Carapace 490 /x long; palpal femur 528 ^ long, 117 /x wide; anterior 
genital operculum with four pairs of setae. 

Holotype male, three male and one female paratype, Caspar Loop 
Road, Russian Gulch State Park, Mendocino County, California, 
22 December 1964, J. S. Bucket!; three male and one female paratype, 
same locality, 24 October 1960, redwood litter, D. W. Price. Addi- 
tional specimens considered to be conspecific, but not included in the 
type series, were collected from the following localities in California: 
Humboldt Co., Prairie Creek Redwood State Park; Lake Co., Lu- 
cerne; Marin Co., Carson Ridge, and near Inverness; Mendocino Co., 
Mendocino; Siskiyou Co., near Dunsmuir; Sonoma Co., near Mark 
West Resort. 

Apochthonius maximus appears to be related to A. magnanimus Hoff 
(1956) from New Mexico because the chelal teeth are in part triangular. 
The latter species was said by Hoff (1956) to be similar to A. moestus 
except for the shapes of the teeth and hand of the chelae. The setae 
of the anterior margin of the carapace of A. magnanimus are therefore 
assumed to be short, as in yl. moestus, and this character would separate 
A. maximus from^l. magnanimus. 
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Key to Males of Apochthonius 

The characters used to separate A. moestus (Banks) in the follow- 
ing key are based on a series from Falls Church, Virginia, identified 
hy J. C. Chamherlin. The placement of A. magnaiiimus is based on 
the assumption that it is similar to A. moestus. Dimensions of the 
segments of the palps are given for the holotypes of A. occidentalis 
Chamberlin and A. intermedins Chamberlin since the dimensions are 
not available in the literature. 

1 Anterior margin of carapace with 10 (rarely nine or eight) setae (Fig. 2) 2 
Anterior margin of carapace with eight (rarely nine) setae (as in 


Figs. 3, 4) 3 

2(1) Femur of palp 530-580 /x long; widespread in North America moestus 

Femur of palp 335-410 /x; Washington state minimus 

3(1) Male genitalia with 10-15 long lateral guard setae arranged in 

two complete rows (Fig. 12) irwini 

Male genitalia with 6-10 shorter lateral guard setae arranged in 

single row at least in anterior half (Figs. 7, 8, 13) 4 

4(3) All setae along anterior margin of carapace as long, or longer 

than width of, palpal femur (Fig. 3) maximus 

At least anterolateral setae of carapace shorter than width 

of palpal femur (Fig. 4) 5 

5(4) Chelal teeth with basal margins parallel to basal margins of 

adjacent teeth; or ratio of length to width of palpal femur 

less than 4.75:1 (as Fig. 1) 6^ 

Chelal teeth triangular, the basal margins of adjacent teeth not 

parallel; femur of palp 4.75 times longer than wide magnanimus 

6(5) Palpal femur 460 g long, 100 g wide; tibia 225 g long, 

124 fi wide; chela 715 g long, 125 g wide, 134 g deep intermedius 

Palpal femur 427 g long, 97 g wide; tibia 201 g long, 118 g 

wide, chela 628 g long, 124 g wide occidentalis 


Literature Cited 

Chamberlin, J. C. 1929. On some false scorpions of the suborder heterosphy- 
ronida (Arachnida-Chelonethida) . Canadian Entomoh, 61: 152-155. 
Hoff, C. C. 1956. The heterosphyronid pseudoscorpions of New Mexico. Ameri- 
can Museum Novitates, no. 1772: 1-13. 


^ The shape of the teeth of A. occidentalis is not known because the type has neither chela posi- 
tioned laterally. 1 suspect that A. occidentalis lies within the size range expected for A. intermedius. 
However, most of the characters that should be considered for purposes of identifying species are 
obscure or absent on the type specimen. 
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Observations on the Yosemite bark weevil in California^ 

(Coleoptera : Curculionidae) 


Robert E. Stevens^ 

Pacific Southwest Forest and Range Experiment Station, Forest Service, 
U. S. Department of Agriculture, Berkeley, California 


The Yosemite bark weevil, Pissodes yosemite Hopkins, is widely 
distributed in the pine forests of the Pacific Coast states (Fig. 1). It 
has been collected from Pinus ponderosa Laws., P. jeffreji Grev. and 
Balf., P. lamhertiana Dough, and P. monticola Dough P. ponderosa 
appears to be its most common host. Although it has been recognized 
since the early days of forest entomology in the West, Pissodes yosemite 
is not a common or particularly destructive species. Little has been 
known of its life history and ecological relationships. Most often the 
weevil is found infesting trees from 2-15 cm in diameter at the ground- 
line; however, it sometimes attacks dying mature trees. The observa- 
tions reported here deal only with its activities in small trees. 

The opportunity to observe P. yosemite developed in the course of 
studies on dying ponderosa pines in plantations near Groveland, Tuo- 
lumme County, California, in 1962, 1963, and 1964. These planta- 
tions, known collectively as the Spinning Wheel plantations, had pro- 
gressively deteriorated since their establishment in the mid-1950’s. The 
decline was generally attributed to the pine reproduction weevil, 
Cylindrocopturus eatoni Buchanan. But closer observations revealed 
that C, eatoni could not always be implicated as the sole instrument of 
mortality. Furthermore, several other insect species, among them 
P. yosemite, were found infesting some of the dying trees. 

During this same period, P. yosemite was discovered in association 
with C. eatoni in natural regeneration at Anderson Valley near Grove- 
land. More extensive observations further disclosed the two species 
concurrently infesting the same ponderosa pines near Placerville, El Do- 
rado County, and also near Mt. Shasta, Shasta County. Thus, it ap- 
peared that the two species were common associates, and it was in- 
ferred that similar host conditions were favorable for both. 

Neither species usually infests healthy trees; P. yosemite possibly 
never does. Neither is an infestation of one requisite for success of 
the other. C. eatoni is commonly the only weevil species infesting a 
tree; P. yosemite does this only rarely. 

There are several taxonomic problems connected with Nearctic 

^ From a portion of Ph.D. thesis, University of California, Berkeley. January 1965. 

^Present address: Forest Service, U. S. Department of Agriculture, Washington, D.C. 20250. 

The Pan-Pacific Entomologist 42: 184-189. July 1966 


July 1966] 


STEVENS YOSEMITE BARK WEEVIL 


185 


Pissodes. In the case of P. yosemite, S. G. Smith, Cytology and 
Genetics Section, Canada Department of Forestry, Sault Ste. Marie, 
Ontario, informs me (personal communication, March 1966) that 
cytogenetic evaluation indicates that P. yosemite is conspecific with 
P. schwarzi Hopkins. Dr. Smith will discuss the taxonomic implica- 
tions of this in a forthcoming publication. 

Description of stages. — The adult is fully described by Hopkins 
(1911). Briefly, it is a medium-sized, reddish brown weevil, conspicu- 
ously ornamented with patches of white. It varies considerably in size; 
Hopkins measured 51 specimens and recorded a range of lengths from 
5.1-7 mm. These measurements and their variability adequately char- 
acterize the specimens collected in this study. 

The egg is ovoid, measuring about 0.6 by 0.4 mm. It is smooth, 
shiny, and translucent when first laid, and has a whitish peripheral 
area and a faintly yellowish center. The chorion is thin and fragile. 

The larvae and pupae are typical of the genus, and are superficially 
indistinguishable from other species. Mature larvae are about 8 mm 
long; they are generally yellowish white grubs with light brown head 
capsules. Hopkins (1911) likewise describes these in detail. 

Life history and habits. — Adults are found in the foliage of young- 
trees throughout the summer months. At Groveland in 1963, adults 
were first found on 8 June, and specimens were collected as late as 30 
September. They may well be active both earlier in the summer and 
later in the fall. Immature stages are also commonly found through- 
out the summer; in fact, all the developmental stages were represented 
during July and August (Fig. 2). 

Several hibernating adults were discovered in January 1964. These 
weevils had tunneled into the bases of trees infested during the 
summer of 1963 and had prepared rough overwintering chambers in 
the phloem-cambium area. Whether adults hibernate elsewhere was 
not determined. This adult hibernation is similar in character to that 
recently reported for the Palearctic species P. notatus Fabricius 
(Viedma 1961). Actually, the entire life cycle of P. yosemite is re- 
markably like that of P. notatus. 

Caging adults on shoots revealed their habit of feeding on the 
stems; this habit was subsequently observed many times in the field. 
Essentially circular on the surface, the feeding punctures are about 
0.5 mm in diameter. Beneath the bark their configuration varies, but 
the pits are generally irregular in shape and 2 to 3 mm in diameter. 
Similar excavations near the base of the tree are used for oviposition. 

In areas where P. yosemite is abundant, feeding pits may be found 
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Fig. 1. Distribution of Pissodes yosemite Hopkins. 
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Fig. 2. Occurrence of Pissodes yosemite developmental stages at Groveland, 
Tuolumne County, California, 1963-1964. 


commonly on all portions of young trees with the exception of the 
current year’s growth, which is apparently unaeceptable. However, the 
presence of feeding pits does not necessarily indicate that a tree is 
under attack in the sense that oviposition is taking place. 

Although their capabilities for flight are not known, adult weevils 
did not readily take to the air when disturbed. None was ever observed 
in flight. This apparent reluctance to fly is coupled with a tendency 
on the part of the adults to congregate on the same or adjaeent trees. 
In 1962, 25 trees in areas undergoing heavy C. eatoni infestation were 
beaten at intervals of about a week from early June to early August. 
Of these, 22 failed to yield Pissodes. Of the three that did, one yielded 
a single specimen on a single occasion, while the other two yielded a 
few (3—10) weevils for 4 and 5 consecutive weeks, respectively. (In 
each instance the insects were returned to the trees after their presence 
was recorded.) 

Mating occurs on the foliage, and oviposition takes place throughout 
the summer. In 1963, eggs were first found on 10 July, and the last 
eggs were found on 10 September. It is possible that some oviposition 
occurred earlier. On small trees eggs generally are laid in the lower 
10 cm of the main stem; less commonly eggs are found slightly below 
the groundline, and they occasionally are found higher than 10 cm 
aboveground. One infested stem out of several hundred collected 
from Anderson Flat contained Pissodes brood at a height of about 
30 cm above the groundline. 

Eggs generally are laid singly in pits similar to feeding pits; in 
some instances two eggs are deposited. No more than two larval mines 
were ever found originating from a single oviposition pit. 

In August 1963, 10 eggs were removed from oviposition sites for 
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laboratory observation of incubation time. These eggs were compared 
with fully developed eggs dissected from a gravid female weevil. Four 
were judged to have been freshly laid, and these were held indoors on 
damp filter paper. All hatched in periods of 5 to 9 days. This incuba- 
tion period is probably of the same order as that required under field 
conditions. Martin (1964) reports generally similar data for the 
closely related P. affinis Randall and P. approximatus Hopkins. 

Upon hatching, the larvae begin mining individually toward the 
roots. For the first 1 cm the mine is just beneath the bark surface, but 
from then on it lies in the phloem-cambium region. Some larvae 
move only a short distance into the root-collar area, while others con- 
tinue along the roots themselves for 10—15 cm. Finally the larvae 
reverse the direction of the mines and move upward toward and in 
some cases above the groundline, where they prepare the pupal 
chambers, or “chip cocoons,” which are typical of the genus (Hopkins, 
1911). 

Except for the relatively uncommon hibernating adults, the weevils 
all overwinter in the larval stage. Most larvae have completed develop- 
ment by the onset of winter and have constructed chip cocoons. 
However, larvae of all sizes may be encountered; this situation pre- 
sumably results from the protracted oviposition period. 

Larval feeding is restricted to the cambium and phloem areas; the 
wood is not scored. The mines are somewhat sinuous, but remain 
oriented with the longitudinal axis of the tree and do not cross. 
Frass is packed behind the larvae; that produced by younger in- 
dividuals is a dull orange color; but, as the larvae grow, more bark 
is ingested and the frass assumes a deep reddish brown hue. 

When the larvae finish feeding, they excavate the chip cocoons. 
Individual cocoons may be almost totally in the wood or may lie 
mostly in the bark area. Chip cocoons are generally constructed 
parallel to the longitudinal axis of trees. Larvae orient themselves 
head-up in chip cocoons and proceed therein to transform into the 
pupal and adult stages. 

When ready to emerge, adults chew their way out through the 
chip cocoon and the bark. They leave cleanly cut circular emergence 
holes 2 to 3 mm in diameter in the bark. All adults in the Groveland 
population were active during the midsummer period in 1963 (Fig. 2) ; 
none was found in chip cocoons after 25 July. 

Associates. — C. eatoni is the most consistent insect associate of 
P. yosemite, which was present in all the active C. eatoni infestations 
examined in 1962 and 1963, both in central and northern California. 
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Sixty-eight per cent of the Cylindrocopturus-irdeslQA trees in natural 
regeneration at Anderson Valley also supported Pissodes. At one of 
the Spinning Wheel plantations 65% of the planted trees infested 
with Cylindrocopturus also supported Pissodes. Lower percentages of 
Pissodes were recorded in other areas, but the species was invariably 
present. 

Two species of parasitic braconids'^ were reared from P. yosemite 
at Groveland. The most common of these was a Doryctes species, a 
solitary internal parasite that emerges from fully developed host 
larvae. Bracon pini (Muesebeck) also kills the host near the end of 
larval development. Both B. pini and Doryctes sp. are reported from 
P. strohi (MacAloney, 1930) , and B. pini is reported from P. terminalis 
Hopping (Stevenson, 1963; Stark and Wood, 1964). 

Observed parasitism in the Groveland area in 1963, based on 113 
reared individuals of P. yosemite, was only 9%. 

Disease was discovered in a few larvae. It was determined by the 
University of California Department of Invertebrate Pathology to be 
Beauvaria bassiana (Balsamo) Vuillemin. This apparently constitutes 
a new host record for this common entomogenous fungus. Impact of 
the disease on the P. yosemite populations observed appeared insignifi- 
cant. 
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A Review of the Genus Xenosphex Williams with 

Biological Notes^ 

(Hymenoptera : Sphecidae) 


Frank D. Parker^ 

University of California, Davis 


Williams (1954) described Xenosphex and based the genus on a male 
and female of a new species which he named X. xerophila. Later (1955) 
an additional specimen was collected and Williams discovered that 
his original pair was misassociated. He then designated the original 
female as the holotype of a second species which he called X. timber- 
lakei. During the past decade additional specimens of Xenosphex have 
accumulated in the collection of the University of California at Davis, 
and in this material a third and undescribed species has been dis- 
covered. 


Genus Xenosphex Williams 

Xenosphex Williams, 1954. Wasmann J. Biol., 12: 97-99. 

Type of Genus: Xenosphex xerophila Williams. Monotypic. 

Diagnosis. — Head wider than thorax, thorax short, stout; abdomen sessible; 
mandibles notched beneath, apically toothed; base of mandible touching lower 
part of compound eye; compound eye bare, converging toward clypeus, facets 
larger along lower inner margin; glossa, paraglossa short, wide; labial and 
maxillary palpi four- and six-segmented, respectively; labrum small, reduced, 
apical margin round to obtuse with long setae; antennal socket about one-third 
distance from lower margin of head; occipital carina running three-fourths dis- 
tance from lower margin of head; scape flattened laterally, large, nearly one- 
third length of flagellum; ultimate flagellomere considerably longer than penul- 
timate; frons depressed, forming scapal basin, furrow running from antennal 
base to midocellus; ocelli normal, in low triangle; inner margin of compound 
eye angulate near vertex; pronotum flat in profile, sloping anteriorly; scutum 
bowed anteriorly in profile; parapsidal line, notaulus, and median scutal sulcus 
faint, not depressed; mesopleuron simple, with no special sulci, broadly rounded; 
propodeum smoothly rounded, dorsal area with flattened disc; hindcoxa, femora 
bulbous; midcoxa depressed anteroventrally, with lateral carina; female with 
strong tarsal rake, spines of rake long, flattened; tibia and tarsus strongly 
spined; ultimate tarsomere 2.5 times as long as preceding ones, not prehensile; 
pulvillus well developed, about half as long as tarsal claw, about equal size on 
all tarsi; midtibia with two spurs of equal length; hind tibial spurs long, lance- 
olate; gastral segment I narrow, tapering anteriorly, apically about as long as 
broad; both sexes with flat, wide pygidium; some sternites of males with apical 
hairbrush; marginal cell long, narrow, tapering, truncate apically, about three 


^ The study was supported in part by National Science Foundation Research Grant No. GB-3074. 
- Current address: Biological Control Laboratory, Ent. A.R.S., U.S.D.A., Columbia, Missouri. 
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times as long as pterostigma; three submarginal cells present, the first cell 
widest basally, second cell with lateral sides converging and meeting anteriorly, 
forming a petiole of variable length; first and second submarginal cells each 
receiving a recurrent vein apically, occasionally first recurrent vein interstitial 
with first r-m or ending basally in second submarginal cell; jugal lobe of hind- 
wing very short, one-fourth length of vanal lobe; vein cu-a at least three times 
as long as cu-1; male genital capsule with stout, round gonobase; parameres 
short, stout; digitus and cuspis heavily sclerotized, armed with stout spines; 
aedeagus divided medially, distal part bulbous, armed with several stout teeth; 
pygostyles absent. 

Distribution. — The genus is known only from California; but 
since one species occurs near Blythe, the range may extend into 
Arizona. 

Xenosphex boharti F. Parker, new species 

(Figs. 1, 2, 6, 7) 

Holotype male. — Black; creamy white on mandibles, clypeus, basally on front 
tibia, pronotal lobe, tegula, wing base, apical band on tergites II-IV, band on 
II with two isolated lateral black spots, III-IV with band emarginate laterally; 
testaceous on scape, beneath flagellomeres, front tibia; reddish brown dorsally 
on femora, mid- and hindtibiae, costal vein of forewing; wings hyaline, veins 
brown. Body with patches of dense, silvery white, appressed hair located on the 
following structures: clypeus, except medially, inner eye margin, anterolaterally 
on scutum, epipleuron, laterally on dorsal face of propodeum, sternites with 
sparse, scattered, brown setae, sternites III-V with apical brown hairbrush, 
sternite VI with few dark setae on raised medioapical projection. Body rather 
smooth, somewhat shiny, but finely etched on head and thorax; propodeum 
shiny laterally; tergites shiny but finely sculptured. Clypeus with lateral margin 
lobe-like, median emargination convex; in profile clypeus with basal bulge, 
sloping forward, medially without pubescence; flagellomeres I and II of equal 
length; XI slightly crooked apically; dorsal propodeal enclosure depressed lat- 
erally, with very fine microstriae; sternite VI produced apically to blunt point, 
with median keel extending back from apical margin; sternite VII apically 
pointed, point fitting under keel and point of sternite VI; genitalia figured; 
length 5 mm. 

Female. — Essentially the same as male except: apical clypeal margin broadly 
rounded, without emargination; mandible three-toothed; tergite II without iso- 
lated black spot, two white basal bars present; sternites without hairbrush, apical 
margin of sternites VI-VII simple, pygidium very broad, micropunctate, with few 
scattered macropunctures, lateral margin defined by low carina. 

Types. — Holotype male (UCD) and six paratypes, Lone Pine 
Creek, Inyo Co., California, 6 June 1939 (R. M. Bohart) collected 
on Eriogonum fasciculatum. 

Systematics. — The sparsely clothed, lohed clypeus of the males 
(Fig. 7) and the three-toothed mandible of the females (Fig. 6) will 
separate specimens of X. boharti from those of X. xerophila. How- 
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ever, in most characters the two species are much alike and together 
they form a group which is very different from the other species in 
the genus, X. timherlakei. This species is named for R. M. Bohart, 
who was the first to collect specimens of this genus. 

Range. — Eastern California. I have seen specimens from the type 
locality only. 

Xenosphex timberlakei Williams 
(Figs. 4, 8) 

Xenosphex timberlakei Williams, 1955. Wasmann J. Biol., 13: 313. 

Male. — Black; the following with creamy white markings: mandible except 
at apex, clypeus except medioapical part of truncation, scape in front, band across 
summit of pronotum, pronotol lobe, tegula, wing base, costal vein, spot on sum- 
mit of scutellum, large patch laterally on propodeum, legs partly, two basal 
patches on tergite I, tergites II-VI with wide apical hands progressively de- 
creasing in width posteriorly; reddish brown on flagellum, femora, and hind- 
coxa, venter of abdominal segment I, part of II. Vestiture silvery white, on face 
long, appressed, thick, mat-like except for smooth clypeal basin; that on scutum 
oppressed, sparse; longer, erect on metanotum and hind part of propodeum; 
tarsomeres strongly spined apically, sternites III-VI with apical band of long, 
brownish, stiff setae projecting posteriorly; sternite VII with a few of these 
setae; wings water-clear, veins amber. Body surface very finely mircopunctate, 
shiny except on pronotum, scutum, mesopleuron; propodeal disc with fine striae 
radiating from metanotum. Clypeus with median, truncate lobe, front face of 
clypeus with large polished basin-like depression (Fig. 8) ; flagellomere I much 
longer than II (1.3 X) ; ocelli large, their diameter about as long as flagellomere 
I; summit of pronotum in profile lobe-like; propodeal disc shelflike, abruptly 
descending posteriorly; femora strongly bulbous; basal tarsomere distinctly 
bowed inward, produced apically; tarsomeres apically thickened; apical margin 
of sternites I-VI round, sternite VII broadly truncate with lateral raised welts; 
parameres with median dense patch of setae on venter; distal lobe of aedeagus 
armed with seven to eight large, stout teeth along outer margin, digitus elongate 
apically; length 6-9 mm. 

Female. — Essentially the same as the male except: clypeus with medioapical 
polished protuberance; scape entirely black, legs more heavily spined; pygidium 
pigmented, except tip, with large macropunctures, laterally bordered by carina. 

Systematics. — This species has many characters which will sepa- 
rate it from X. xerophila and X. boharti, but most obvious is its 
truncate clypeal lobe (Fig. 8). The former species have dense mats 


Fig. 1. Genital capsule of X. boharti, ventral view. 

Figs. 2-4. Mandibles of female Xenosphex, side view. 2, X. boharti-, 3, X. 
xerophila; 4, X. timberlakei. 

Figs. 5-8. Heads of Xenosphex, front view. 5, male X. xerophila-, 6, female 
X. boharti-, 7, male X. boharti-, 8, male X. timberlakei. 
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of appressed silvery hair laterally on the propodeum, whereas X. 
timherlakei has this area pigmented and sparsely clothed. 

Material examined. — Forty-four males and females, 18 miles west Blythe, 
California, X-16-17-65 (R. M. Bohart, F. D. Parker) ; one male, 9 miles west 
Blythe, X-11-58 (J. W. MacSwain). 

Xenosphex xerophila Williams 
(Figs. 3, 5) 

Xenosphex xerophila Williams, 1954. Wasmann J. Biol., 12; 99-101. Essentially 
the same as Williams’ description. 

Material examined. — Twenty-four males and females, Borrego Valley, San 
Diego Co., California, IV-18-20 (R. C. Bechtel, E. I. Schlinger, R. W. Bushing, 
J. C. Hall, R. M. Bohart), one specimen taken on Eriogonum. 

Key to the Species of Xenosphex 

1. Clypeus with median, truncate lobe. Fig. 8; flagellomere I notice- 

ably longer than II (1.3 X) ; propodeum posterolaterally with large 

white spot timherlakei Williams 

Clypeal margin either round (females) or depressed medially (males). 

Figs. 5-7; flagellomere I as long as II; propodeum entirely black, 

hut posterolaterally with dense appressed patches of silvery pubescence — 2 

2. Scutum, scape with white; males with median clypeal notch smoothly 

concave. Fig. 5; female mandible with two teeth. Fig. 3 ....xerophila Williams 
Scutum, scape black; males with median clypeal notch convex. Fig. 7; 

female mandible three-toothed. Fig. 6 boharti F. Parker 

Biological Notes on X. timberlakei 

During the latter part of October 1965, R. M. Bohart and I col- 
lected a series of both sexes of X. timberlakei 18.5 miles west of 
Blythe, California, along the wash which crosses the highway at this 
point. The soil was very sandy with large shifting dunes bordering 
the western margin of the wash. The principal plants in bloom were 
Pectis paposa, Dalea, Asclepias, and mats of Euphorbia. Both males 
and females of X. timberlakei were found in open areas of the wash 
bed and along margins of the wash where patches of the composite, 
Pectis paposa, were blooming. Most wasps were observed on the sand 
near these small composites, but a few were on flowers. When flying 
insects came near the plants, the female wasps would intercept them. 
My first impression was that X. timberlakei was trying to catch small 
halictids, but during the 2 days of observations none of the observed 
wasps captured any bees. 

The wasps were quite pugnacious and pursued most flower visitors. 
After remaining on the sand for brief periods, they took short, quick 
flights around the flowers, and then either took up a new position or 
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returned to the previous one. I captured several small bees which 
were then tossed near the alert wasps, but they were ignored. A short 
time later, I found a female of X. timherlakei hovering above the 
sand with her prey, the bombyliid, Lordotus miscellus Coquillett (det. 
J. C. Hall) . It appeared that the fly was held by the hind pair of legs 
only, in the manner of some Oxybelus. The wasp landed near a 
burrow in the sand and was captured. An excavation of the nest re- 
vealed only a short, sloping tunnel, without prey or cells. After noting 
the prey, several of the flies were caught and tossed near the hunting 
wasps, but they were ignored also. No other wasps were observed 
with prey. 

An unusual number of aculeates with bright red markings were 
collected during this time. Additionally, many of the wasps were 
ant-like in form and habit (nests of the harvester ant, Pogonomyjmex, 
were common at the collecting site and foraging workers were abun- 
dant) . Several of the collected wasps previously were known from 
the types only, and many others were sparingly represented in col- 
lections. Apparently, much of this wasp fauna appears only in the 
fall season and, consequently, it is seldom sampled. 

Relationship with Other Genera 

Williams suggested that Xenosphex was a nyssonid, but it does not 
appear to be closely related to any of the North American nyssonid 
genera. If this is true, it would seem worthwhile to set the genus 
apart from other nyssonids and place it in a tribe by itself, the Xeno- 
sphecini. The tribe Mellinini, another group of nyssonids that pro- 
vision with Diptera, is most likely the closest relative of the Xeno- 
sphecini. 
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Eclosion and Duration of Larval Development in the 
Alkali Bee, Nomia melanderi CockerelL 

(Hymenoptera : Apoidea) 

G. A. Hackwell^ and W. P. Stephen 

Oregon State University, Corvallis 


There are few detailed studies available on the larval development 
in clistogasterous Hymenoptera in general and in the bees in partic- 
ular. The secluded habitats in which the immatures of these insects 
develop are environmentally so stable that their exposure for purposes 
of observation usually results in the loss of the specimens. 

Published accounts generally accede to the presence of five larval 
instars in the honey bee, Apis mellifera L., and they credit the original 
data to Bertholf (1925). However, nowhere in the latter paper does 
the author state unequivocally that five instars exist, and his tabular 
data lack clarity on this point. Apparently, there is not complete ac- 
cord on this point, for Bier {in Biidel-Herold, 1960) claims that 

there are six molts from the egg to the adult honey bee; that is, four 
larval molts, one to the pupa and the last to the adult. Among other 
bees, the number of larval instars is reported to be three or four. 
Cross and Bohart (1960) report that unpublished measurements taken 
from a large series of Nomia melanderi larvae in Utah suggest the 
presence of four larval instars, although in this same paper they do 
not rule out the possibility of an earlier molt occurring without ap- 
preciable change in size. Four larval instars are inferred in the Aus- 

tralian ceratinine genus Allodapula (Syed, 1963) and this number is 
considered to be the rule among most bees. Linsley et al. (1952) 
recorded three larval instars in the bee Diadasia consociata Timber- 
lake. 

The apparent lack of precise information on developmental stages 
among bees prompted this ancillary investigation on the development 
of the alkali bee, Nomia melanderi. The observations and experi- 
mental data were gathered in the Snake River Valley of eastern Oregon 
from 1961 to 1964. 

Methods 

Cells containing pollen balls with newly laid eggs were collected 
before 8 a.m. or after 8 p.m. to minimize the temperature and hu- 


^ Technical Paper No. 2104, Oregon Agricultural Experiment Station. Program supported in part by 
National Science Foundation Grant No. GB-3657. 

^Present address: Stanislaus State College, Turlock, California. 
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midity differences between that of the cell contents and the open air. 
An excavation was made to the cell level using a shovel, following 
which each cell was carefully probed out with a knife and a small 
spoon. Each cell containing a pollen ball and an egg was separated 
from excess soil, taking care to keep the lower one-half to two-thirds 
of the cell intact and free of cracks. Approximately six such cells 
were transferred to each seamless tin container half-filled with soil 
taken from the brood level. The tins were quickly sealed to avoid 
humidity and temperature changes and taken to a basement room 
having a temperature of 24 ± 1° C. Upon arrival in the rearing 
room each cell was carefully examined microscopically and all soil 
particles were removed from the cell, egg, and pollen ball. Experience 
has shown that it is in the proximity of the soil particle that fungal 
growth usually begins. Soil particles were removed by means of a 
moist probing needle or camel’s hair brush. After each of the cells 
and its contents had been cleaned it was placed in such a position that 
it could be observed microscopically without further disturbance. A 
small soil particle was then placed on the dorsum of the anterior end 
of the egg. As segmentation proceeded, the marker could be observed 
on the vertex of the head. Once the chorion or exuviae were shed a 
new marker was placed on the vertex. In this manner it could be 
determined exactly when the molts had occurred. Fungal growth in 
the cells was successfully controlled by dipping a camel’s hair brush 
into a solution of 50% propionic acid and gently touching the brush 
to the affected area. If the mycelia were on the pollen ball, a probing 
needle was dipped into the propionic acid and then used to gently 
scrape the fungus off. 

Moisture was maintained by keeping the seamless tin containers 
tightly sealed except when observations were being made. It was usually 
necessary to add a small amount of moisture to some of the cells 
by the 5th day. Moisture requirement was most readily determined 
by observing changes in the fluidity at the feeding site on the pollen 
ball, and to a lesser degree by noting the condition of the soil sur- 
rounding the cell. Moisture was added by gently touching a pipette 
filled with water to the soil immediately about the cell. 

Observations were made and data recorded three times during each 
24-hour period. 


Results and Discussion 

The data from morning and evening observations on eight speci- 
mens are recorded in Table 1. They include the time of eclosion, head 


198 


THE PAN-PACIFIC ENTOMOLOGIST 


[vOL. 42, NO. 3 


Table 1. — Head capsule diameter in mm of eight Nomia melanderi 
larvae. 


Date 

Temp 

°C 

Time 

1 

2 

3 

4 

5 

6 

7 

8 

July 30 

24° 

8 p.m. 

E 

E 

E 

- 

- 

- 

- 

- 

July 31 

24° 

8 a.m. 

E 

0.68 

E 

- 

- 

- 

- 

- 

July 31 

24° 

8 p.m. 

E 

0.82 

E 

- 

- 

- 

- 

- 

Aug. 1 

24° 

8 a.m. 

0.68 

0.82 

0.68 

- 

- 

- 

- 

- 

Aug. 1 

24° 

8 p.m. 

0.68 

1.04 

0.68 

- 

- 

- 

- 

- 

Aug. 2 

24° 

8 a.m. 

0.82 

1.04 

0.80 

- 

- 

- 

- 

E 

Aug. 2 

24° 

8 p.m. 

0.82 

1.04 

0.80 

- 

- 

- 

- 

E 

Aug. 3 

24° 

8 a.m. 

1.04 

1.04 

0.80 

— 

- 

- 

- 

0.74 

Aug. 3 

24° 

8 p.m. 

1.04 

1.25 

1.04 

E 

E 

E 

E 

0.88 

Aug. 4 

24° 

8 a.m. 

1.04 

1.25 

1.04 

E 

0.72 

E 

E 

0.88 

Aug. 4 

24° 

8 p.m. 

1.04 

1.25 

1.04 

E 

0.86 

E 

E 

1.05 

Aug. 5 

24° 

8 a.m. 

1.20 

1.25 

1.27 

E 

0.86 

0.72 

0.78 

1.05 

Aug. 5 

24° 

8 p.m. 

1.20 

1.25 

1.27 

E 

1.04 

0.72 

0.78 

1.05 

Aug. 6 

24° 

8 a.m. 

1.20 

1.52 

1.27 

E 

1.04 

0.88 

0.88 

1.29 

Aug. 6 

24° 

8 p.m. 

1.20 

1.52 

1.27 

0.70 

1.25 

1.07 

1.04 

1.29 

Aug. 7 

23.5° 

8 a.m. 

1.20 

1.52 

1.27 

0.80 

1.25 

1.07 

1.04 

1.29 

Aug. 7 

23.5° 

8 p.m. 

1.48 

1.52 

1.56 

0.80 

1.25 

1.07 

1.27 

1.29 

Aug. 8 

24° 

8 a.m. 

1.48 

1.52 

1.56 

0.99 

1.25 

1.27 

1.27 

1.56 

Aug. 8 

24° 

8 p.m. 

1.48 

1.52 

1.56 

0.99 

1.25 

1.27 

1.27 

1.56 

Aug. 9 

25° 

8 a.m. 

1.48 

1.52 

1.56 

1.20 

1.56 

1.27 

1.27 

1.56 

Aug. 9 

25° 

8 p.m. 

1.48 

1.52 

1.56 

1.20 

1.56 

1.27 

1.27 

1.56 

Aug. 10 

24° 

8 a.m. 

1.48 

1.52+ 

1.56+ 1.20 

1.56 

1.56 

1.56 

1.56 

Aug. 10 

24° 

8 p.m. 

1.48 

1.52 

1.56 

1.20 

1.56 

1.56 

1.56 

1.56 

Aug. 11 

24° 

8 a.m. 

1.48+ 1.52 

1.56 

1.20 

1.56 

1.56 

1.56 

1.56 

Aug. 11 

24° 

8 p.m. 

1.48 

1.52 

1.56 

1.56 

1.56 

1.56 

1.56 

1.56+ 

Aug. 12 

24° 

8 a.m. 

1.48 

1.52 

1.56 

1.56 

1.56 

1.56 

1.56 

1.56 

Aug. 12 

24° 

8 p.m. 

1.48 

1.52"' 

1.56 

1.56 

1.56 

1.56+ 1.56 

1.56 

Aug. 13 

24° 

8 a.m. 

1.48 

1.52 

1.56 

1.56 

1.56 

1.56 

1.56+ 1.56 

Aug. 13 

24° 

8 p.m. 

1.48 

1.52 

1.56"= 

1.56 

1.56 

1.56 

1.56 

1.56 

Aug. 14 

24° 

8 a.m. 

1.48 

1.52 

1.56 

1.56 

1.56 

1.56 

1.56 

1.56* 

Aug. 14 

24° 

8 p.m. 

1.48 

1.52 

1.56 

1.56 

1.56+ 1.56 

1.56 

1.56 

Aug. 15 

24° 

8 a.m. 

1.48 

PP 

1.56 

1.56 

1.56 

1.56 

1.56 

1.56 

Aug. 15 

24° 

8 p.m. 

1.48"= 


1.56 

1.56 

1.56 

1.56"' 

1.56 

1.56 

Aug. 16 

23.5° 

8 a.m. 

1.48 


1.56 

1.56 

1.56 

1.56 

1.56 

1.56 

Aug. 16 

24° 

8 p.m. 

1.48 


PP 

1.56 

1.56 

1.56 

1.56 

1.56 

Aug. 17 

24° 

8 a.m. 

1.48 



1.56 

1.56 

1.56 

1.56 

1.56 

Aug. 17 

24° 

8 p.m. 

PP 



Dead 

1.56 

PP 

1.56"= 

PP 

Aug. 18 

24° 

8 a.m. 





1.56"= 


1.56 


Aug. 18 

24° 

8 p.m. 





1.56 


1.56 


Aug. 19 

24° 

8 a.m. 





1.56 


1.56 


Aug. 19 

24° 

8 p.m. 





1.56 


PP 


Aug. 20 

23° 

8 a.m. 





1.56 




Aug. 20 

23° 

8 p.m. 





1.56 




Aug. 21 

23° 

8 a.m. 





PP 





-|- Pollen consumed. * Defecation began. PP Prepupa. 
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capsule measurements, the time at which the pollen ball was consumed, 
the time of initial defecation, and the time at which prepupation oc- 
curred. The data clearly show that there are five larval instars in 
Nomia melanderi. Fourteen to 20 days elapsed between oviposition 
and prepupation. This is in accord with postlarval development and 
field studies in this species, which indicate that under optimal con- 
ditions a single generation will be completed in slightly less than a 
month (Stephen, 1965). 

The late embryo of the alkali bee is found in an inverted position 
in the egg until shortly before eclosion, at which time it flips over to 
assume what is considered to be its normal feeding position. 

The data indicate that the time from oviposition to eclosion was 
2% to 3 days. It was undoubtedly somewhat longer, because we could 
not be certain as to the actual hour of oviposition in the cells exhumed 
for these tests. The first and second instars are both of very short 
duration and the difference in head capsule and body size are very 
slight. Except for the mandibles and much or all of the head capsule, 
the first-instar larva is entirely covered with the egg chorion. The 
mandibles can be observed moving back and forth and occasionally 
both fluid and pollen grains can be detected as they are consumed. 
Bertholf (1925) reported that in the honey bee the chorion remained 
in place until a drop of water or larval food was added, whereupon it 
floated to the surface of the liquid and the larva was freed. He did 
not consider this as an instar in the honey bee, but there can be no 
doubt that it is the true first instar in N. melanderi. 

With the shedding of both the chorion and exuvia of the first instar, 
the soil particle marker on the vertex was observed to move ventrally 
and posteriorly. It is noteworthy that the larger head capsule di- 
ameters of the first-instar larvae approximate the smaller head capsule 
measurements of the second instar, so that unless larvae were reared 
individually it would be difficult and sometimes impossible to dis- 
tinguish between the two. Differences in head capsule and body size 
in the third, fourth, and fifth instars were much more pronounced. 
The third instar lasted from 24 to 48 hours, the fourth for 48 to 60 
hours, and the period from the beginning of the fifth instar to the 
time of prepupation ranged from 7% to 12 days. It can be noted from 
Table 1 that the pollen ball is usually consumed in 3 to 5 days after 
the beginning of the fifth instar and defecation does not begin until 
2% to 4% days later. This is at odds with an earlier report, based on 
incomplete data, that defecation began in the species within a day or 
two following the consumption of the pollen ball (Stephen, 1959). 
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The entire pollen ball was consumed in 8 to 11 days, a period which 
corresponds with estimates made in earlier papers. 

There is no doubt that the larvae reared under the conditions of 
the experiment were held at temperatures lower than the daily maxima 
usually reached under field conditions. The soil temperatures taken at 
the various beds throughout Oregon at the brood cell level often 
reach 30° C for short periods during the middle of each day and in 
California temperatures of 35° C at the brood level are not uncommon. 
There is no doubt that the development of N. melanderi would pro- 
ceed at a sharply accelerated rate at temperatures above those at which 
the larvae were held in this experiment. Field observations in Utah 
and California confirm this conclusion (Bohart and Cross, 1955; 
Stephen, in litt . ) . 
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Notes on Reared Cerambycidae 

(Coleoptera) 

William H. Tyson 

San Jose State College, San Jose, California 


The published information on the larval habits and host relation- 
ships of North American Cerambycidae has been summarized by 
Craighead (1923), and more recently by Linsley (1961-1964). The 
lack of biological data concerning many species has stimulated the 
author to attempt to rear them from various hosts. 

Infested shrubs and trees were located in the field and samples 
of the wood were gathered during 1965. Most collections were made 
between January and May, but material from high in the Sierra 
Nevada was collected as late as June. Wood samples were sorted 
according to tree species and original locality, then sealed into sepa- 
rate cardboard boxes and finally, glass jars were screwed into holes 
cut in the sides of the boxes. Soon after emergence, adults flew toward 
the light into the jars. Specimens were collected from the jars as 
they appeared during the next several months. 

The rearing boxes were kept outdoors, exposed to the sun, wind, 
and rain. Cracks around the box lids were sealed with gummed paper. 
This was far superior to Scotch tape and masking tape which soon lost 
their adhesive properties in direct sunlight. Rainwater caused several 
boxes to collapse but those covered with plastic sheets and elevated 
on platforms several inches above the ground were not damaged. 
Temperatures in the unventilated boxes were much higher than out- 
side air temperatures on hot days, which probably accounted for 
much of the observed larval and pupal mortality. Also, as under 
natural field conditions, a sizable toll was taken by various parasites 
and predators. 

The following summarizes for each species of beetle reared, the dates 
on which wood samples were collected, the species of host plants in- 
volved, and the dates on which the adults emerged into the jars. Notes 
are also provided on the larval habits or behavior, the different char- 
acteristics of the wood, and the exact collection sites. Unless other- 
wise stated, all wood was dead at the time of collection. 

Some of the host associations discovered during the course of these 
rearings were unknown (according to Drs. Linsley and Chemsak), and 
many others have not been previously recorded in literature. A num- 
ber of the host-plant associations listed here are included as confirma- 
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tions of earlier observations. Plant names are derived from Munz and 
Keck (1959) . 

I gratefully acknowledge the confirmation of beetle identifications 
by Dr. E. Gorton Linsley and Dr. John A. Chemsak, of the University 
of California at Berkeley, and thank them for their interest and en- 
couragement. I am also indebted to Dr. William E. Eerguson and Dr. 
J. Gordon Edwards, of San Jose State College, for aiding in the prep- 
aration of this manuscript. 

Anoplodera brevicornis (LeConte). — From Pinus ponderosa Dougl. (ponderosa 
pine) collected in June near Lyons Dam, Tuolumne County, California. The 
larvae mined in the heartwood of a small rotten stump (8 inches in diameter), 
and constructed pupal chambers just below the cambium layer. Adults emerged 
in early July. This is a new host record for this species. 

Anoplodera laetifica (LeConte). — From Pinus sabiniana (digger pine) from 
Jamestown, Tuolumne County, California, and from Pinus attenuata (knobcone 
pine) collected 2 miles southeast of Mt. Loma Prieta, Santa Cruz County, 
California. In both hosts the larvae mined in the rotten heartwood of stumps 
and limbs that had been dead for about 3 years. The adults emerged in early 
June. 

Anoplodera valida (LeConte). — From Abies concolor (white fir) collected in 
April at Pinecrest, Tuolumne County, California. The larvae were found in a 
rotten stump, pupated in chambers near the surface, and emerged as adults in 
late July. This is a new host record for this species. 

Astroinula nitidum Chemsak and Linsley.- — From Yucca brevifolia Engelm. 
(Joshua tree) collected in April, 3 miles south of Pearblossom, Los Angeles 
County, California. The larvae mined in the heartwood of dead or partially 
dead limbs on standing trees. A single adult emerged in August. This is the 
first host record for this recently described species. 

Atimia confusa dorsalis LeConte. — From Libocedrus decurrens Torr. (incense 
cedar) collected in April, 4 miles west of Twain Harte, Tuolumne County, 
California. The larvae mine the cambium layer of small limbs (2 to 4 inches 
in diameter) and enter the heartwood to pupate. Adults emerged in late July. 
Atimia confusa maritima Linsley. — From Cupressus macrocarpa Hartw. (Mon- 
terey cypress) collected in April, 3 miles north of the Niles district of Fremont, 
Alameda County, California. The larvae have the same general habits as A. c. 
dorsalis. Adults emerged in early August. 

Brothylus conspersus LeConte. — From Quercus Kelloggii (black oak) collected 
in April, 5 miles north of Twain Harte, Tuolumne County, California. One adult 
was reared from a small limb (2 inches in diameter) which had fallen from 
the tree. The larvae mine in the heartwood and also pupate there. The adult 
emerged in July and lived for over 6 months without food or water. Black 
oak is a new host for this species. 

Brothylus geminulatus LeConte. — From Quercus agrifolia (coast live oak) col- 
lected 4 miles west of San Rafael, Marin County, California. The larvae mine 
in the heartwood of dead limbs still on the living trees. The adults emerged 
in May. 
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Callidium calif ornicum Casey. — From Libocedrus decurrens (incense cedar) 
collected in April, 8 miles northeast of Sonora, Tuolumne County, California. 
The lai*vae mine in the cambium layer of small limbs (2 to 4 inches in di- 
ameter) and enter the heartwood to pupate. The adults emerged in May. 

Callidium vandykei Linsley. — From Sequoia sempervirens (coast redwood) col- 
lected in November, 1 mile east of La Honda, San Mateo County, California. 
The larvae mine in the cambium layer of the crown terminals and limbs of 
wind-thrown trees, and enter the heartwood to pupate. Adults emerged in 
January. This wood was kept indoors in a heated room, which may account 
for the early emergence. 

Callimoxys sanguincollis fuscipennis (LeConte). — From Quercus agrifolia 
(coast live oak) collected in April along Niles Canyon, Alameda County, Cali- 
fornia. The larvae mine in the heartwood of small, dead limbs on the living 
trees. Adults emerged in late May. 

Canonura spectabilis (LeConte). — From Pinus sabiniana (digger pine) collected 
in April along Arroyo Mocho (Mt. Hamilton area), Alameda County, Cali- 
fornia. The host trees were mature, wind-thrown pines that had been dead for 
1 year. The larvae mined in the cambium layer of the main tree trunk and 
entered the thick bark to pupate. Adults emerged in May and June. 

Clytus planifrons (LeConte) — From Abies concolor (white fir) collected in 
April, 5 miles east of West Point, Calaveras County, California. The larvae 
mine in the cambium layer and enter the heartwood to pupate. The adults 
emerged in June. 

Dicentrus bluthneri LeConte. — From Sequoia sempervirens (coast redwood) col- 
lected in January near La Honda, San Mateo County, California. The larvae 
mine in the cambium layer of small limbs (1 to 2 inches in diameter) and 
enter the heartwood to pupate. The adults are found in their pupal chambers 
in February but did not emerge until April. 

Ergates pauper Linsley. — From Quercus Wislizenii A. DC. (interior live oak) 
collected in April, 8 miles northeast of Sonora, Tuolumne County, California. 
The larvae mine in the heartwood of fallen rotten limbs (3 to 5 inches in 
diameter) . Adults emerged in late July and early August. This is the first 
host record for this rare species. 

Ergates spiculatus spiculatus (LeConte) . — From Pinus attenuata Lemmon 
(knobcone pine) collected in May, 2 miles southeast of Mt. Loma Prieta, Santa 
Cruz County, California. The adults emerged from the rotten stump in July. 

Eucrossus villicornis LeConte. — From Pinus sabiniana (digger pine) collected 
in April along Isabel Creek (Mt. Hamilton area) , Santa Clara County, Cali- 
fornia. The trees were wind-thrown and dead about 1 year. The larvae mined 
in the cambium layer of the main tree trunk and, before pupating, bored into 
the bark to make an oval exit hole. The lar\^ae filled this hole with coarse 
frass and returned to the heartwood where they constructed pupal chambers 
parallel with the grain of the wood. The adults emerged in July and August. 

Grammoptera militaris (Chevrolat). — From Acer macrophyllum Pursh. (broad- 
leaf maple) collected in April along Alameda Creek (Niles Canyon), Alameda 
County, California. The larvae mine the cambium layer of limbs 2 to 6 inches 
in diameter and pupate beneath the bark in oval chambers surrounded by coarse 
frass. The adults emerged in late April and early May. This is a new host 
record for this species. 
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Hybodera tuberculata LeConte. — From Acer macrophyllum (broadleaf maple) 
collected in April, 5 miles west of Sunol, Alameda County, California. The 
larvae mine in the cambium layer for a short period, then enter the heart- 
wood, pupate, and emerge as adults in May. Many adults overwinter in their 
pupal chambers. 

Lampropterus cyanipennis (LeConte). — From Quercus agrifolia (coast live oak) 
collected in April in Niles Canyon, Alameda County, California. The larvae 
mine in the heartwood of small dead limbs, 1 to 2 inches in diameter, on the 
living trees. Adults emerged in May. This constitutes a new host record for 
this species. 

Lampropterus ruficollis (LeConte). — From Quercus Douglasii (blue oak) col- 
lected from Niles Canyon, Alameda County, California; and from Ceanothus 
thyrsiflorus (blue blossom) collected 7 miles northeast of Woodside, San 
Mateo County, California. The larvae mine in the heartwood of small limbs 
(up to 3 inches in diameter). Adults emerged in May. Some adults over- 
winter in their pupal chambers. 

Leptostylus nebulosus Horn. — From Abies concolor (white fir) collected in June, 
3 miles north of Strawberry, Tuolumne County, California. The host tree was 
a wind-thrown specimen, 20 feet tall, and dead about 1 year. The adults 
emerged in late June and early July. 

Monochainus fulvomaculatus Linsley. — From Pinus sabiniana (digger pine) 
collected along Arroyo Mocho (Mt. Hamilton area), Santa Clara County, 
California. Also, from Pinus Coulteri D. Don. (Coulter pine) collected 4 miles 
north of the summit of Mt. Hamilton, Santa Clara County, California. The 
host trees were wind-thrown and had been dead for 1 year. The larvae mine 
in the cambium layer of the crown terminals (2 to 5 inches in diameter) and 
enter the heartwood to construct pupal chambers either parallel with the grain 
or with the terminal end slightly angled toward the surface of the wood. 
Adults emerged in June, July, and August. More than 50 specimens were 
reared from approximately 30 linear feet of trunk terminals. These data con- 
stitute the only confirmed host records for this species. 

Monochamus maculosus Haldeman. — From Pinus ponder osa (ponderosa pine) 
collected in April, 6 miles east of Sonora, Tuolumne County, California. Adults 
emerged in late June and early July. 

Monochamus obtusus Casey. — From Abies concolor (white fir) collected in June, 
15 miles southeast of Tuolumne, Tuolumne County, California. The larvae have 
the same general hahits as most others of this genus. Adults emerged in both 
June and July. Mr. Richard L. Penrose collected adults of this species in their 
pupal chambers in the limbs of Pinus sabiniana (digger pine), 6 miles west 
of Twain Harte, Tuolumne County, California. Both of the hosts listed above 
are new records for this species. 

Monochamus oregonensis LeConte. — From Abies concolor (white fir) collected 
in April at Pinecrest, Tuolumne County, California. The larvae display the 
same general habits as most others of this genus, but the terminals attacked 
are usually larger (5 to 10 inches in diameter). The adults emerged in early 
June. 

Nathrius brevipennis (Mulsant). — From Juglans regia (English walnut) col- 
lected in March in San Jose, Santa Clara County, California. The larvae mine 
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in the heartwood of very small limbs, less than an inch in diameter. Adults 
emerged in May. 

IS eacanthocinus ohliquus obliquus (Casey). — From Pinus ponderosa (pon- 
derosa pine) collected in May near Sonora, Tuolumne County, California. The 
larvae have the same general habits as N. ohliquus pacificus. Adults emerged 
in late June. 

N eacanthocinus obliquus pacificus (Casey).- — From Pinus sabiniana (digger 
pine) collected in April, 3 miles northeast of the summit of Mt. Hamilton, 
and from Pinus Coulteri (Coulter pine) collected in April, 4 miles northeast 
of the summit of Mt. Hamilton, Santa Clara County, California. The trees 
were wind-thrown and had been dead for about 1 year. The larvae mine in 
the cambium layer of the main tree trunk and in the large limbs. Pupation 
occurs in the heartwood or beneath the bark in oval cells surrounded with coarse 
frass. The adults emerged in June. Coulter pine is a new host record for this 
species. 

Neoclytus balteatus LeConte. — From Ceanothus integerrimus H. & A. (deer- 
brush) collected in April, 5 miles north of Twain Harte, Tuolumne County, 
California. The larvae mine in the heartwood of live or injured limbs, 2 to 3 
inches in diameter, and pupate in chambers in the heartwood. The adults 
emerged in July. 

Neoclytus conjunctus (LeConte). — From Quercus lohata (valley oak) collected 
in Jamestown, Tuolumne County, California; Quercus Wislizenii (interior live 
oak) collected 8 miles northeast of Sonora, Tuolumne County, California; and 
from Quercus Kelloggii (black oak) collected 2 miles northeast of the summit 
of Mt. Hamilton, Santa Clara County, California. The larvae mine in the 
cambium layer of nearly all small-to-large limbs and in some cases, the main 
trunk. The majority of the larval stage is spent in the heartwood, and pupation 
also occurs here. The adults emerged in June. 

Neoclytus nubilus Linsley. — From Abies concolor (white fir) collected in May 
near Strawberry, Tuolumne County, California. One adult emerged in June 
from a small (2 feet high) tree that had been killed by bark beetles. 

Osmidus guttatus LeConte. — From Prosopis puhescens (screw bean mesquite) 
collected in April, 14 miles south of Beatty, Nye County, Nevada. One adult was 
taken in its pupal chamber from a fallen limb 3 inches in diameter. This is 
the first record of a host for this species. 

Phymatodes decussatus (LeConte). — From Quercus Douglasii (blue oak) col- 
lected in March, 2 miles southwest of the summit of Mt. Hamilton, Santa 
Clara County, California; and from Quercus Wislizenii (interior live oak) 
collected 8 miles northeast of Sonora, Tuolumne County, California. The larvae 
mine in the cambium layer of small- to medium-sized limbs (2 to 6 inches in 
diameter) and pupate in the terminal end of their galleries. The adults emerged 
in May and June. 

Phymatodes juglandis Leng. — From Juglans calif ornica Wats. (California black 
walnut) collected in April at William Street Park, San Jose, California. The 
larvae mine in the cambium layer of small limbs, 2 to 4 inches in diameter, 
and enter the heartwood to pupate. Adults emerged in May. 

Phymatodes lecontei Linsley. — From Quercus lobata Nee. (valley oak) collected 
in June near Jamestown, Tuolumne County, California; Quercus agrifolia Nee. 
(coast live oak) collected 4 miles west of San Rafael, Marin County, California; 
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Quercus Wislizenii (interior live oak) collected 8 miles northeast of Sonora, 
Tuolumne County, California; and Quercus Douglasii (blue oak) collected 2 
miles southwest of the summit of Mt. Hamilton, Santa Clara County, Cali- 
fornia. The larvae mine in the cambium layer of medium-sized limbs or in 
the main tree trunk and pupate in the heartwood, the bark, or the terminal 
end of tlieir galleries. The adults emerged in June. 

Phymatodes maculicollis LeConte. — From Abies concolor (white fir) collected 
in April near Strawberry, Tuolumne County, California. The larvae mine in 
the cambium layer of small limbs, 1 to 2 inches in diameter, and enter the 
heartwood to pupate. Adults emerged in May. A small percentage of the 
adults overwinter in their pupal chambers. 

Phymatodes nitidus LeConte.- — From Libocedrus decurrens (incense cedar) col- 
lected in April, 8 miles northeast of Sonora, Tuolumne County, California. 
The larvae mine in the cambium layer of small limbs, 2 to 4 inches in diameter, 
and enter the heartwood to pupate. Adults emerged in May and June. 

Phymatodes vulneratus (LeConte).— From Acer macrophyllum (broadleaf maple) 
collected in April, 3 miles west of Sunol, Alameda County, California. The 
larvae mine in the cambium layer of small limbs, 2 to 3 inches in diameter, 
and pupate in the heartwood. Adults emerged in May and June. 

Poliaenus oregonus LeConte. — From Abies concolor (white fir) collected in 
April near Strawberry, Tuolumne County, California. The larvae mine in the 
cambium layer of small limbs, 2 to 3 inches in diameter, and enter the heart- 
wood to pupate. Adults emerged from late June to August. 

Rhagium inquisitor (Linnaeus). — From Pinus sabiniana Dough (digger pine) 
collected in February, 7 miles west of the summit of Mt. Hamilton, Santa 
Clara County, California. The host trees were wind-thrown pines that had 
been dead for about 1 year. The larvae mine the cambium layer of the main 
trunk. Oval chambers, surrounded by coarse frass are constructed beneath the 
hark before pupating. Adults emerged in May. 

Saperda horni Joutel. — From Salix sp. (willow) collected in May, 4 miles south- 
west of Antioch, Contra Costa County, California. The larvae mine the heart- 
wood of living limbs (2 to 4 inches in diameter). Adults emerged in June. 

Semanotus amethystinus (LeConte). — From Libocedrus decurrens (incense 
cedar) collected in April, 8 miles northeast of Sonora, Tuolumne County, 
California. The larvae mine in the cambium layer of the main tree trunk 
(mature trees are apparently the preferred hosts) and enter the thick bark to 
pupate. The adults emerged in late June. 

Semanotus ligneus amplus (Casey). — From Libocedrus decurrens (incense 
cedar) collected in March, 8 miles northeast of Sonora, Tuolumne County, 
California. The larvae mined in the cambium layer and entered the heartwood 
to pupate. Many had overwintered in their pupal chambers and emerged in 
April. 

Synaphaeta guexi (LeConte). — Yrova. Salix lasiandra (yellow willow) col- 

lected in Fremont, Alameda County, California; Alnus rhombifolia Nutt, 
(white alder) collected 3 miles east of Sonora, Tuolumne County, California; 
Rhamnus calif ornica Esch. (coffeeberry) collected along Arroyo Mocho, Ala- 
meda County, California; Juglans regia (English walnut) collected in San 
Jose, Santa Clara County, California; and from Prunus sp. (domestic cherry) 
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collected in Sonora, Tuolumne County, California. The wood listed above was 
collected between March and April. In all cases the larvae mined in the 
cambium layer and entered the heartwood before pupating. Some of the adults 
overwinter in their pupal chambers and emerge in May and June. Coffeeberry 
is a new host record for this species. 

Tetropium abietis Fall. — From Abies concolor (Cord, and Glend.) Lindl. (white 
fir) collected in June at Pinecrest, Tuolumne County, California. The larvae 
mine in the cambium layer of the main trunk and enter the thick bark to 
pupate. Adults emerged in July. 

Tragidion armatum LeConte. — From Yucca Wliipplei Torr. (Quixote plant) col- 
lected in April, 5 miles south of Palmdale, Los Angeles County, California. The 
larvae mine in the center of old flower stalks and emerge as adults in July. 

Xylotrechus insignis LeConte. — From Salix sp. (willow) collected in May, 5 
miles west of Antioch, Contra Costa County, California. The larvae mine in 
the heartwood of injured or dying limbs, especially those limbs attacked by 
Saperda horni Joutel. The adults emerged in June. 

Xylotrechus longitarsis Casey. — From Pseudotsuga menziesii (Douglas fir) col- 
lected in April along St. Helena Creek, at the Napa County line, 12 miles 
north of Calistoga, California. The larvae mine in the cambium layer and 
later in the heartwood of the main tree trunk. Adults emerged in July. 

Xylotrechus nauticus (Mannerheim) . — From Quercus lohata (valley oak) col- 
lected at Jamestown, Tuolumne County, California; Quercus Douglasii (blue 
oak) collected 3 miles north of Niles, Alameda County, California; Quercus 
agrifolia (coast live oak) collected 4 miles west of San Rafael, Marin County, 
California; Juglans regia (English walnut) collected in San Jose, Santa Clara 
County, California; Juglans calif ornica (California black walnut) collected in 
San Jose, California; Salix lasiandra Benth. (yellow willow) collected in Fre- 
mont, Alameda County, California; and from Pyrus sp. (domestic apple) 
collected in Fremont, California. The larvae mine in the cambium layer for a 
short period of time and then enter the heartwood. The adults emerged in July. 
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A Note on Two Editions of S. S. Haldeman’s Descriptions 
of Insects in the Stansbury Report 

(Lepidoptera, Hymenoptera, Hemiptera (s. lat.), Orthoptera, Coleoptera) 

Hugh B. Leech 

California Academy of Sciences, San Francisco 


It seems to have dropped from notice, if indeed it had ever been 
mentioned, that Haldeman’s paper in the Stansbury Report occurs as 
two bibliographically distinct items, as does the whole report. Since 
there are original descriptions in four orders of insects involved, it 
merits record. 

The first edition of Captain Howard Stansbury’s report on his 
1849-1850 expedition, “Exploration and survey of the valley of the 
Great Salt Lake of Utah, including a reconnoissance of a new route 
through the Rocky Mountains,” appeared in 1852. It was printed by 
Order of the Senate of the United States by Lippincott, Grambo & 
Company, Philadelphia. 

In 1853 there appeared a second edition, printed this time by 
“Order of House of Representatives of the United States” by Robert 
Armstrong, Public Printer, Washington; there is this note on page 
two : “In the House of Representatives U. S., March 3, 1853. Resolved, 
That ten thousand copies of Stansbury’s Report of the Survey of the 
Salt Lake, submitted to the Senate, be printed for the use of the 
House.” This work is set in a smaller type, which has sometimes 
been allowed to make a difference in individual lines, as in the in- 
troductory paragraph of Haldeman’s paper; but it does not change 
the page numbers until after the section on insects, i.e., not until the 
table of Appendix G, meteorological data, from p. 424 on. 

In both cases Prof. Haldeman’s “Insects” comprises pp. 366-378 
and pis. IX and X of Appendix C, Zoology. The 1853 edition has 
corrections and changes in the text (though not all printer’s errors 
are altered). For instance, in the description of Hydrochus foveatus 
Haldeman, p. 375, the “. . . varied with curious reflections” of 1852 
became “. . . varied with cupreous reflection” in 1853; while on p. 
377 of the 1853 edition Haldeman synonymized his Henous techanus 
of the 1852 book, type of his new genus Henous, under H. confertus 
(Say), giving “Stansb. Rep., first ed.” as the reference for the former. 
On p. 378 Megaderus is correctly given in the first edition, but in- 
correctly as Megaderous in the second; in both instances the species 
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Fig. 1. Head of Labidus harrisii Haldeman, being figure 6, plate IX, of the 
1852 paper. Fig. 2. Same, from the 1853 edition. Note that in Fig. 1 the hairs 
of the antennal bases and mandibles are shown in a natural distribution, while 
in Fig. 2 they have been put in on an arbitrary “herring bone” pattern. Fig. 2 
also shows the (true) right antennal base as tapered, the mandibles narrower 
and closer to the eyes, and the interocellar areas more convex, than in Fig. 1. 
L. harrisii is now Eciton {N eivamyrmex) harrisii (Haldeman) ; after more than 
a hundred years only the male is yet known. 

is given as ‘‘‘‘ corallipes^'' in the text, and as “corallifer” in the legend 
for plate IX. 

Of equal significance is the fact that all the plates of Appendix C 
have been redrawn for the House edition. Those for Appendix E, 
Geology and Palaeontology, have also been redrawn, but not those 
for Appendix D, Botany; about two-thirds of those in the general 
narrative have been redone. Not only are some of the individual 
figures strikingly different and all of them unlike the original in fine 
detail (compare Figs. 1 and 2), but the vertical or horizontal (and 
sometimes both) outline dimensions of the plates themselves are not 
the same. In addition, the numerals for the individual figures are 
usually of a different size or form (open top vs. closed top 4, etc.), 
and sometimes quite differently positioned. In all, there seems no 
doubt that the two editions of the work should both be included in 
bibliographical citations of the species. 

Acknowledgment. — I am indebted to Mr. Maurice Giles of the 
California Academy of Sciences for the photographs used here. 
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487 p., including appendices A-G, various authorships; 33 unnumbered 
pis. in Stansbury’s Report, 10 numbered pis. in Zoology appendix, 9 in 
Botany section, 4 in Palaeontology; 2 maps. 

1853. As above, hut: Printed by order of House of Representatives of the 
United States. Robert Armstrong, Washington. 495 p.; appendices, 
plates, and maps as in first edition. 


A New Species of the Genus Eurytoma Illiger Parasitic on Bees 

of the Genus Ceratina Latreille 

(Hymenoptera: Eurytomidae and Apoidea) 


Robert E. Bugbee 

Allegheny College, Meadville, Pennsylvania 


The specimens on which the new species is based were sent to me by 
Dr. Gerald I. Stage, Division of Biological Control, University of Cal- 
ifornia, Albany, California. 

Eurytoma apiculae Bugbee, new species 

Female. — Length averages 4.2 mm (3. 1-4.8). Black except for orange-brown 
legs, scape and brown wing veins. Abdomen averages 2.1 m m (1.8-2. 3) in length; 
oval from a lateral and a dorsal view with medium lateral compression; elongate 
sixth tergite averages 0.55 mm (0.52-0.70) ; fifth tergite averages 0.30 mm (0.28- 
0.40) in length; sixth about 1.8 times the length of the fifth; fine sculpturing 
covers the lower, lateral one-half to two-thirds of the surface of the sixth tergite; 
ninth tergite averages 0.20 mm (0.15-0.22) in length and is in line with the hori- 
zontal axis of the abdomen; 4-12 short, silvery white hairs on dorsolateral face of 
sixth tergite. Genitalia average 2.0 mm (1. 9-2.1) in length and 1.1 mm (0.97-1.2) 
in height; dorsal valves narrow and black for horizontal length; averaging 0.25 mm 
at greatest width; dorsal valves and ventral valves turn dorsally, anteriorly, at 
approximately a right angle; stylet arch in an oblique plane. Propodeum broad 
and with a shallow depressed surface; central furrow indicated in dorsal one-third 
to one-half only by indistinct lateral carinae; short central carina usually present; 
rest of surface covered with ridges, more or less transverse in center and irregularly 
vertical or oblique laterally. Surface of head and thorax covered with large, deep 
umbilicate punctures. Pronotum as wide as mesonotum. Prominent oblique carina 
in depression between mesepisternum and mesepimeron. Antennae filiform; flagel- 
lum six-segmented; first longer than wide; next five become progressively shorter 
so that 5 is about as long as wide; terminal unit of 3 closely fused segments. 
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Wing veins with the marginal and postmarginal linear, and about equal in length; 
marginal averages 0.35 mm (0.32-0.40) and postmarginal averages 0.35 mm (0.29- 
0.49) in length. 

Male. — Length averages 3.3 mm (2.7-4.2). Black except for orange-brown legs, 
outer face of scape and dark brown wing veins. Legs may have some black in- 
fuscation on hind femora and occasionally on hind tibia and at base of mid-femora. 
Flagellum of antenna seven-segmented; first six segments petiolate; 7 appears to 
be made up of two closely fused segments. 

Types. — 17 females and 16 males. Holotype female and allotype from 
a series of eight females and 10 males from Contra Costa County, Cal- 
ifornia, Russell Tree Farm. Collected 8 July 1965 (nest 261) and 23 
July 1965 (nest R-78) from nests of Ceratina punctigena, T. Brown and 
H. Daly, and a series of three females and two males from Yolo County, 
California, Putah Creek, collected 28 May 1965 (nest 142) from C. 
punctigena, R. Sage and H. Daly. Types deposited in U. S. National 
Museum, Washington, D. C. and paratypes in the California Insect 
Survey Collection of the University of California, Berkeley. Rest of 
paratype series (six females and four males) from Contra Costa County, 
California Lafayette Reservoir, collected 23 July 1965 (nest 353), 
pupal parasites of C. nanula (emerged beginning 26 July 1965, one per 
host pupa), T. Brown and H. Daly; and one female and two males from 
6 miles southwest of Davis, Solano County, California collected 23 
August 1965 (nest 420), pupal parasites of C. dallatorreana (males 
emerged 31 August 1965 and female 5 September 1965), T. Brown and 
H. Daly. 

Type Locality. — Contra Costa County, California, Russell Tree 
Farm, 4 airline miles northeast of Orinda. 

Hosts. — Ceratina punctigena Cockerell, C. nanula Cockerell, and C. 
dallatorreana Friese. 

Remarks. — The new species runs, in an unpublished key to the 
females of the genus Eurytoma, to a couplet which includes a new, un- 
described species bred from the apple curculio {T achypterellus quad- 
rigibbus (Say) ) and Eurytoma diastrophi Walsh. The orange— brown 
color of the legs, equal marginal and postmarginal wing veins, unique 
seven-segmented flagellum of the male antenna, and the distinctive hosts 
will easily separate this new species from the other two species. 

Males of Eurytoma appendigaster (Swederus) that I have examined 
in the U. S. National Museum collection also show a seven-segmented 
flagellum similar to the males of E. apiculae Bugbee. This is as far as 
the resemblance goes, however, as the two species are quite distinct when 
other characteristics are compared. 
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New Asilidae from Mexico in the Genera ItoUa and Sphageus^ 

(Diptera) 

Charles H. Martin 

Oregon State University, Corvallis, Oregon 


The genus Itolia Wilcox has been known only from southern Arizona 
and southern California. Two new Mexican species in Itolia extend the 
range approximately 1,400 miles southeastward to the State of Puebla, 
Mexico. 

The monotypic Sphageus Loew was described from Cuba. Two new 
species of Sphageus from Mexico represent the first continental records 
for this genus. 

Itolia Wilcox 

Itolia Wilcox, 1936, The Pan-Pac. EntomoL, 12: 201. 

Itolia-, Wilcox, 1948, Ibid., 24: 191-193. 

The genera Itolia Wilcox and T ownsendia Williston differ from other 
North American genera of Dasypogoninae (Asilidae) in having only 
four posterior cells in the wing. The third posterior is closed in Itolia, 
and open in T ownsendia. Wilcox (1936, 1948) described three species 
of Itolia', a fourth species is described herein from Sonora, and a fifth 
from Puebla, Mexico. 

Itolia is found resting on the twigs of desert shrubs when the tempera- 
tures are well above 100° F. 

Key to the species of Itolia 

1. Scutellum densely gray tomentose; dense tomentose bands on abdominal 

tergites 1-4 entire, or nearly so; length 7—9 mm (California) 

timherlakei Wilcox 

Scutellum tomentose either anteriorly or around the margin of the disc 2 

2. Legs black; abdomen yellowish red, tergites 1-3 vary from almost totally 

red to nearly totally black, gray tomentose bands on tergites 1-2 or on 1-3 
of both sexes either entire or interrupted; length 5-9 mm (Arizona; Cali- 
fornia; Sonora) atripes Wilcox 

Tibiae mostly red; anterior tergites black at least dorsally 3 

3. Scutellum polished medially, margin brownish tomentose; posterior margins 

of tergites narrowly red, posterior corners narrowly brownish gray tomen- 
tose; length 7 mm (Puebla) fascia, new species 

Anteriorly scutellum gray tomentose, polished posteriorly 4 

4. Abdomen with broadly interrupted gray tomentose bands on tergites 1-7 
in male, 1-5 in female, sometimes band on tergite 2 entire; short pile on 


^ Support by NSF Grants G-13394 and GB-1267 is acknowledged. 
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Thoraces of Itolia. Fig. 1. I. maculata Wilcox. Fig. 2. I. fascia, new species. 
Fig. 3. I. atripes Wilcox. Fig. 4. 7. pilosa, new species. Fig. 5. I. timberlakei 
Wilcox. 


scutellum; length 6-7 mm (Arizona; Sonora) maculata Wilcox 

Abdomen shining dorsally, posterior corners of tergites 2-5 in male, 1-5 in 
female, narrowly gray tomentose; long whitish pile on scutellum; length 
7-8 mm (Sonora) pilosa, new species 

Itolia fascia Martin, new species 

(Fig. 2) 

Itolia fascia is the only species in the genus with a pale broad band 
across the middle of the wing. 

Male. — Length 7 mm. Head black, face below antennae, occiput along orbits, 
and the base of the ocellar tubercle red; face gray tomentose, lower half of the 
front gray tomentose, upper half polished black, thinly brown pollinose, occiput 
thinly gray tomentose; vestiture grayish white; antennae dark brown except tip 
of style red, microsegment about one-third as long as style, segment 2 subequal 
to the length of the style, segment 3 five times longer than segment 1. 

Thorax polished black; tan tomentose, more grayish along the lateral margin, 
polished broad median longitudinal stripe extending to the gray tomentose meta- 
notal declivity, narrowly gray tranverse suture across the lateral polished stripe, 
anterior and posterior humeri polished black; hair grayish white, weak bristles 
yellowish white; margins of scutellum gray tomentose, disc polished; pleura gray 
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tomentose, a polished black spot, very thinly brown tomentose, before wing base 
vestiture white. 

Abdomen polished black, narrowly reddish along posterior margins of the 
tergites; tergites 2-5 on posterior corners grayish tomentose with some brown, 
very small spots on tergites 3-5; vestiture thin except first tergite with white 
to yellowish vestiture. 

Wings with typical Itolia venation, hyaline apically and basally, broad pale 
band medially. 

Legs red, femora black dorsally, narrowly reddish on dorsoapex; apical tarsal 
segments blackish, basal four red; vestiture white. 

Female. — Similar to the male, posterior corners of tergites with larger tomentose 
markings than male, pleura in general more thinly tomentose. 

Type Material. — Holotype male, 3 miles northwest of Petlal- 
ciNGO, Puebla, Mexico, 3 April 1962 (F. D. Parker). Allotype female, 
3 miles east of Icuzar de Matamoras, Puebla, Mexico, 25 April 1962 
(F. D. Parker, L. A. Stange). Types returned to the University of Cali- 
fornia at Davis. 

Itolia pilosa Martin, new species 

(Fig. 4) 

Itolia pilosa is closely related to Itolia maculata Wilcox but the 
tomentum on the abdomen is confined to the posterior corners of the 
tergites of the male. The long pale pile on the disc of the scutellum 
and also laterally on both the polished and tomentose areas of tergites 
2-4 separate pilosa from maculata with shorter and more sparse pile on 
these areas. 

Male. — Length 6 mm. Head black, a red spot behind and below the ocellar 
tubercle; face and vertex white tomentose, occiput broadly gray tomentose, nar- 
rowly brownish along orbits ; vestiture white ; occipital bristles very weak ; antennal 
segment 3 including the short style over twice as long as the two proximal seg- 
ments. 

Thorax polished black; light brownish tomentose triangular spots above the 
humeri, a narrow band of brownish gray tomentum extending along the lateral 
margin posteriorly from the anterior humeri and joining the posterior brownish 
gray patch just above the scutellum, a small brownish gray tomentose spot at the 
apex of the transverse suture extending posteriorly as a veiy narrow line; median 
longitudinal stripe with a median line of short hair, short pale hair covering the 
other areas, hair longer posteriorly; scutellum polished, narrowly gray tomentose 
on the anterior margin, disc with fine long pale pile; pleura light brownish gray 
tomentose with a polished area before the wing base, a fan of pale hair behind 
the polished area, vestiture white. 

Abdomen polished; tergites 1-3 bluish black, tergite 4 black on anterior third, 
red medially, posteriorly two-thirds red, remaining tergites red; laterally the 
posterior angles and posterior two-thirds of lateral margins of tergites 2-5 nar- 
rowly gray pollinose, tergites 2-4 with long pale pile laterally on both pollinose 
and polished areas. 
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Wings hyaline, veins yellowish hrown. 

Legs black except apices of the femora narrowly red, basal two-thirds of tibiae 
red. 

Female differs as follows. — Head black with reddish area above antennae and 
below ocellar tubercle, occiput thinly gray tomentose and more densely white 
pollinose over the reddish orbits; thorax with narrow tomentose lines outlining 
the median longitudinal stripe; hair on scutellum very short and sparse; abdominal 
segments 1-4 polished black, narrowly red along posterior margins, laterally 
brownish gray, short bands covering the posterior half of tergites 1-5; femora 
more broadly red apically, tibia red. 

Type Material. — Holotype male, Vicam, Sonora, Mexico, Highway 
15, Km. 1,900, 23 July 1965 ( Charles H. Martin) . Allotype female, and 
paratypes, seven males and five females, same data as for holotype; six 
males. State of Sonora, Highway 15, Km. 2,007, 23 July 1965 (Charles 
H. Martin) ; one male, two females, 10 miles west of Alamosa, Sonora, 
Mexico, 21 July 1954 (M. Cazier, et al.) . Holotype and allotype de- 
posited in The California Academy of Sciences. Paratypes deposited in 
the American Museum of Natural History, and in the collection of the 
writer. 

Itolia maculata Wilcox 
(Fig. 1) 

Wilcox, J. 1936, Pan-Pac. EntomoL, 12: 201-204. 

Distribution. — Mexico; Sonora: Ten miles south Hermosillo, 18 July 
1954 (M. Cazier, et al.) ; north of Hermosillo, Sonora, Highway 15, Km. 
2,148, 24 July 1965 (Charles H, Martin). 

Itolia atripes Wilcox 
(Fig. 3) 

Wilcox, J., 1936, Ibid. 

Distribution. — Mexico; Sonora: Sonoyta, 19 August 1948 (Dorothy 
W. Martin) . 

Sphageus Loew 

Sphageus Loew, 1866, Berlin. Ent. Ztschr., 10: 32. Type species: Sphageus 
chalcoproctus Loew, 1866, by monotypy. 

Sphageus; Back, 1909, Trans. Amer. Ent. Soc., 35: 211. 

Sphageus; Hull, 1962, United States Natl. Mus. Bull. 224, Pt. 1: 137. 

Loew described from Cuba Sphageus chalcoproctus which has a 
habitus similar to Dizonias Loew and Ceraturgus Wiedemann. The type 
species has a patch of short stout bristles on the basal half of the fore 
femora and ventral and dorsal patches on the middle femora. These 
bristles separate Sphageus from those genera which it resembles. Both 
sexes of Sphageus and Ceraturgus have similar characteristics, but the 
sexes of Dizonias are dimorphic. 
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Fig. 6. Sphageus elotensis, new species, middle leg. Fig. 7. Sphageus san- 
daracus, new species, abdomen of female. Fig. 8. Sphageus elotensis, new species, 
abdomen of male. 


The second and third species of Sphageus have a ventral patch of 
sparse bristles ventrobasad and a second anteroapicad on the middle 
femora (Fig. 6). 

Sphageus elotensis Martin, new species 

(Fig. 8) 

Sphageus elotensis is a black species with anterior white pollinose 
bands on tergites 3-6 and a band of white hair shared by the two 
posterior tergites. 

Male. — Length 23 mm. Head black; face swollen on lower two-thirds, gray 
tomentose laterally, a black bare stripe medially to the antennae, front reddish 
hrown with some gray, ocellar tubercle brown tomentose, below and beside the 
ocellar tubercle a black band from eye to eye, thinly dark brown tomentose and 
densely yellowish brown tomentose at other angles of view, disc of occiput mixed 
gray and hrown tomentose, orbits yellowish brown tomentose to the occipital 
bristles; strong mystax bristles black medially, and mixed black and white later- 
ally, black facial bristles only on bare stripe and swollen portion; rest of vestiture 
black except white hairs on lower occiput; antennal segment 1 about 1.5 times 
longer than segment 2, both black, segment 3 dark red, 2.5 times longer than 
segments 1 and 2 together, narrow excision on apical third of anterior side, 
J-shaped pit on posterior side upright with a spine on the hook of the J. 

Thorax black, anterior and posterior humeri red; anteriorly brown pollinose, 
yellow spots below and oblique to humeri, a divided thinly gray pollinose stripe 
overlying the brown and extending to the transverse suture, laterally the thinly 
gray pollinose spots overlying the brown, more densely gray laterally and on the 
metathoracic declivity, bristles above wing joint black; disc of scutellum thinly 
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brown pollinose, posterior margin yellowish gray pollinose and with six dark 
bristles; pleura black, reddish brown pollinose, yellow spot above fore coxae and 
a grayish white to yellow spot below halteres, metapleural bristles black. 

Abdomen blackish brown pollinose, white pollinose laterally on posterior two- 
thirds and a narrow band about medially across tergite 2, tergites 3-6 white pol- 
linose laterally except narrowly brown on anterior and posterior corners, white 
band across anterior margins narrowed medially, vestiture black, band of white 
hair extending posterad from posterior margin of tergite 7, white hand of hair 
on tergite 8, short black hair on genitalia, long tufts of white hair laterally, 
medially a long narrow tuft of black hair from the posterior margin of the 
hypandrium, genitalia rotate 180°. 

Wings reddish brown, center of cells lighter, posterior cell 4 closed and petiolate, 
anal cell closed in the margin of the wing. 

Legs black, vestiture black with some white hair, fore tibiae anteroventrally 
with dense brown hair, fore femora with a ventral patch of heavy bristles but less 
dense apicad, middle femora swollen, in a lateral view triangular with a dense 
patch of bristles on apex of triangle, anteroapicad a patch of bristles stronger and 
longer than ventral bristles, dorsally white and hlack recumbent hair, bare pos- 
teriorly, hind legs long, stout, vestiture both black and white, basal two-thirds of 
hind tibiae with recumbent white hair dorsoanteriorly. 

Female. — Unknown. 

Type Material. — Holotype male, 8 miles soutei Elota, Sinaloa, 
Mexico, 2 July 1963 (F. D. Parker, L. A. Stange). Paratype, male 40 
miles south of Culiacan, Sinaloa, Mexico, 22 July 1954 (M. Cazier, et 
al.) . Holotype returned to the University of California at Davis; para- 
type in the American Museum of Natural History. 

Sphageus sandaracus Martin, new species 

(Fig. 7) 

Sphageus sandaracus is similar to Sphageus chalcoproctus Loew. 
Sphageus sandaracus has a hlack head and a red face, the dorsum of the 
thorax is red with black stripes and with whitish gray pollinose markings ; 
tergite 5 of the female of S. sandaracus is reddish. In S. chalcoproctus 
both head and thorax are black, thorax with golden pollinose markings ; 
tergite 5 of female is with a brilliant metallic purplish luster. 

Female. — Length 24 mm. Face dark red, front and occiput black; face yellowish 
white laterally, medially a bare red stripe to the antennae, from above reddish 
brown pollen extending to the base of the ocellar tubercle, from an oblique 
posterior view a dark brovra stripe from eye to eye across the ocellar tubercle, 
front reddish brown tomentose; vestiture red; antennal segment 1 twice as long 
as segment 2; segment 3 missing. 

Thorax red, median and lateral black stripes coalescing at the transverse suture; 
dorsum thinly white pollinose on red areas, more densely laterally, thinly brownish 
on black stripes; vestiture red, confined to lateral margins; scutellum red, disc 
bare, posterior margin yellowish pollinose with four red bristles; pleura black, 
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metapleura red before halteres, brownish pollinose, white pollinose spot above fore 
and hind coxae, yellowish spot above middle coxae, pile whitish, bristles on fore 
coxae white, metapleural bristles red. 

Abdomen red, narrow dark red to black stripes across the posterior margins of 
the tergites; tergite 2 densely white pollinose laterally except incisure, extending 
thinly and narrowly across middle, cross stripe invisible at some angles, tergites 
3—5 white pollinose laterally except incisures, forming rough right triangles with 
apex near anterior margin, tergite 3 with a trace of white pollen across the anterior 
border; vestiture sparse, red. 

Wings brown, lighter along veins and darker in middle of cells, posterior cell 
4 closed, petiolate, anal cell narrowly open on margin. 

Legs red, femora black anteriorly; bristle patterns on fore and middle femora 
similar to the description for Sphageus elotensis. 

Male. — Unknown. 

Type material. — Holotype female, Elota, Sinaloa, Mexico, High- 
way 15, Km. 1,238, 12 July 1965 (Charles H. Martin). Type in the 
collection of the writer. 
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ANNOUNCEMENT OF THE INTERNATIONAL COMMISSION ON ZOO- 
LOGICAL NOMENCLATURE. — Required 6 months’ public notice is given on the 
possible use of plenary powers by the International Commission on Zoological 
Nomenclature in connection with the following names, listed by Case Number (see 
Bull. zool. Nomencl. 23, pt. 1, 30 April 1966) : 

1733. Validation of TRYPETESINAE Lacordaire, 1833, as the family-group name 
for Trypetes Schoenherr, 1836 (Insecta, Diptera). 

1735. Validation of Podalonia Fernald, 1927, with designation of type-species 
(Insecta, Hymenoptera) . 

Comments should be sent in duplicate, citing case number, to the Secretary, 
International Commission of Zoological Nomenclature, c/o British Museum (Natural 
History) , Cromwell Road, London, S.W. 7, England. Those received early enough 
will be published in the Bulletin of Zoological Nomenclature. 
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Three New North American Malthini^ 

(Coleoptera: Cantharidae) 

Kenneth M. Fender 

Linfield Research Institute, McMinnville, Oregon 


This study was prepared to make available names and descriptions of 
three species of the Malthini. I am most grateful to Drs. H. H. Ross 
and M. W. Sanderson of the Illinois Natural History Survey for the loan 
of specimens from which the types of the first species were found. I am 
greatly indebted to Dr. C. P. Alexander, Amherst, Massachusetts, for his 
donation of many valuable specimens to my collection, among which 
were the types of the other two species. 

Malthinis georgiensis Fender, new species 

(Figs, 1, 2) 

Black. Head in front of the antennae flavotestaceous, gradually darkening be- 
hind, becoming black on the neck. Abdomen piceous, the ventral accessory process 
of the male apically testaceous. Pubescence cinereous. Length 2.5 mm. 

Male. — Shining. Head orbicular, very finely sparsely punctured, a little more 
coarsely closely so behind; mandibles each w^ith a single internal tooth; eyes 
small and remote, feebly prominent; antennae slender, extending to the tip of 
the abdomen, second and third segments subequal, the intermediate segments 
about three and a half times as long as wide. Pronotum transverse, about a third 
wider than long, the margins rather widely beaded with the beads flattened on 
top, the anterior margin broadly shallowly arcuate, the anterior angles rounded, 
the sides arcuate and converging slightly to the obtusely rounded hind angles, 
the basal margin more strongly arcuate than the anterior margin; surface finely 
sparsely punctured, a median circular impression at the basal third; at the apical 
third, a transversely ovate impression towards each side. Scutellum short, semi- 
circular, the surface finely rugose-punctate. Elytra abbreviated, extending to the 
middle of the third abdominal segment, finely rugose and rather coarsely sparsely 
punctured to the feebly terete and more closely punctured apices. Meso- and 
metasterna finely, very sparsely punctured; the abdominal sternites finely rugose- 
punctate. Sixth sternite widely, moderately deeply arcuately emarginate, apically 
narrowed; seventh sternite apically narrowed, the apex with a narrow, moderately 
deep V-shaped incision, the sides of the segment arcuately converging apically; 
ultimate tergite feebly extended beyond the penultimate, apically rounded; ventral 
accessory process subdigitately produced, the apex subtruncate in lateral view. 
Pubescence fine, moderately thick, suberect, and inconspicuous. 

Female. — Similar to the male. Antennae extending to about the middle of the 
third abdominal segment, the intermediate segments about two and a half times 
as long as wide. Pronotum with an additional median impression at the apical 
fourth. Elytra shorter, extending to the base of the third abdominal segment. 


^ Supported by National Science Foundation grant GB-4097. 
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Holotype male. — Athens, Georgia, in Georgia Cemetery, 50-year- 
old pine, 7-19-43, accession #S614. Allotype female. Duke Forest, 
Durham, North Carolina, oak-hickory-pine, 7-28-43, accession #S942. 
No collector for either. Types in the collection of the Illinois Natural 
History Survey. 

This species may at once be separated from other known North Amer- 
ican species by the black pronotum, the surface of which is not finely 
granulose. It appears to be nearest Malthinus quadrimaculatus Fender 
(1963) which has the pronotum black with four discal spots and the 
apical and basal margins pale; the apex of the seventh sternite very 
narrowly incised with the sides of the segment sinuately convergent. 

Malthinus alexanderi Fender, new species 

(Figs. 3-6) 

Black. Head in front of the antennae castaneous, becoming paler towards the 
sides; beneath widely flavotestaceous along the gular sutures. Pronotum castaneous 
to flavocastaneous (the angles more or less widely paler in the females). Elytra 
with the apices creamy yellow. Abdominal sternites brownish with the apical 
margins more or less widely testaceous. Trochanters, apices of the coxae, and 
bases of the femora of front and middle legs pale; apices of the profemora pale; 
apices of the metacoxae obscurely paler. Pubescence cinereous. Length 3.5 to 
4.5 mm. 

Male. — Head in front of the eyes shining and impunctate, alutaceous and finely 
sparsely punctured behind; the eyes moderately large and prominent; the antennae 
slender, extending to the tips of the wings in repose, the second segment slightly 
shorter than the third, the intermediate segments about five times as long as wide. 
Pronotum shining, narrower than the head, the anterior margin straight medially, 
then arcuately bent back to the sharply rounded anterior angles; the sides feebly 
sinuate, converging to the obtusely rounded and shallowly reflexed hind angles; 
the basal margin strongly arcuate; all the margins rather thickly beaded; the 
surface finely, moderately closely punctured; a broad U-shaped elevation with 
the base just anterior to and abutting the basal bead, the arms extending to the 
middle; inside this elevation a median small circular impression. Elytra abbrevi- 
ated, one and a half times as long as their combined widths, extending to about 
the middle of the second abdominal sternite, finely sparsely punctured basally, 
becoming finely rugose-punctate to the feebly tumid and finely punctured apices; 
with a subsutural and two discal costae extending from near the base, nearly to 
the tumidities. Body beneath shining, the thorax finely sparsely punctured, the 
abdominal sternites similarly punctured and with fine transverse rugae, fourth 
and fifth sternites each with an apical m-embraneous area extending to the lateral 
third; sixth sternite broadly, deeply, arcuately emarginate, seventh sternite sub- 
elliptical, the apex with a small V-shaped incision; above this a broad, apically 
truncated ventral process; above this a strongly sinuate, caudally produced median 
process, apically forked, the forks adherent to the sharply rounded apices; terminal 
tergites feebly produced, otherwise normal. Pubescence fine, sparse and in- 
conspicuous. 
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Fig. 1. Terminal abdominal segments of Malthinus georgiensis, ventral aspect. 
Fig. 2. Same, lateral aspect. Fig. 3. Same of Malthinus alexanderi, ventral aspect. 
Fig. 4. Same, lateral aspect. Fig. 5. M. alexanderi, subventral accessory process. 
Fig. 6. Same, median accessory process. Fig. 7. Malthodes sanbernadensis, termi- 
nal abdominal segments, ventral aspect. Fig. 8. Same, lateral aspect. 


Female. — Similar to the male. The coloration differing as noted above. The 
eyes smaller and less prominent. The elytral costae feebly indicated. The apical 
abdominal sternites black. 

Holotype male, allotype female, and three paratypes, SOUTH FORK OF 
Lava Creek, Southwest Research Station, Chiricahua Mountains, 
Arizona, 6 August 1957, 5,100 feet, collected by C. P. Alexander, for 
whom it is named. 

This species keys out to Malthinus subcostatus Schaeffer, from which 
it may be differentiated by the pronotal coloration and sculpture and 
the quite different apical abdominal segments. In M. suhcostatus, the 
pronotum is flavous and not sculptured. The accessory abdominal 
process originates from the last tergite and the arms are contorted and 
apically crossed. 

Malthodes sanbernadensis Fender, new species 

(Figs. 7, 8) 

Black. Mandibles yellowish brown. Pronotum semitranslucent so that bases of 
elytra and neck show through as blackish areas, otherwise flavous with the apical 
angles and apical half of the side margins black. Scutellum piceous. Elytra 
piceous, obscurely paler medially. Fifth abdominal sternite with the apical margin 
narrowly pale medially; sixth sternite pale medially, this pale extending partway 
down the sides of the emargination ; seventh sternite flavous to flavo-pieeous; 
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ultimate tergite and produced sidepieces of the penultimate tergite flavous. Pubes- 
cence cinereous. Length 3.5 to 4.5 mm. 

Male. — Shining. Head wider than the pronotum, impunctate in front of the 
antennae, finely sparsely punctured behind; eyes large and prominent; antennae 
slender, extending to the tip of the abdomen, second and third segments equal, 
the intermediate segments about five times as long as wide. Pronotum transverse, 
all margins narrowly beaded, more widely so at the anterior angles, anterior margin 
nearly straight, the anterior angles obliquely rounded; sides nearly parallel, faintly 
concave; basal angles obliquely rounded, feebly prominent, the basal margin 
rather strongly arcuate medially, becoming nearly straight towards the sides; sur- 
face very finely sparsely punctured. Scutellum semicircular, finely punctured. 
Elytra extending to the base of the fifth abdominal sternite, finely closely rugose- 
punctate. Body beneath finely sparsely punctured, the basal abdominal sternites 
finely rugose-punctate; fifth sternite apically broadly shallowly emarginate; sixth 
sternite widely deeply emarginate, the emargination apically truncate and ex- 
tending nearly to the base of the segment; seventh sternite elongate, slender, ex- 
tending beyond the sixth for more than half its length, the apex rather narrowly 
deeply forked, at the point of furcation narrowly U-shaped. In lateral view; 
seventh sternite shallowly arcuately bent up, the apices of the forks bevelled be- 
neath; penultimate tergite with the basal portion of the sides produced ventrad 
as a narrow digitate process, medially elbowed and caudally produced; the apical 
portion of the sides produced ventrad in a semicircular manner; ultimate tergite 
small, subovate, feebly produced. Pubeseence fine, sparse and inconspicuous. 

Female. — Similar to the male. Head about as wide as the pronotum; the eyes 
smaller and less prominent; antennae shorter, extending to the apex of the meta- 
sternum, the intermediate segments about two and a half times as long as wide. 
Terminal abdominal segments normal for the sex. 

Holotype male, allotype female, and 8 male and 11 female paratypes: 
Seven Oaks, San Bernardino Mountains, San Bernardino County, 
California, 23 May 1963 collected by C, P. Alexander. Types tem- 
porarily in the writer’s collection. 

This species is most closely related to Malthodes hlackwelderi Fender 
(1951) from which it may be distinguished by the seventh sternite 
being forked rather than with a shallow U-shaped notch and the pres- 
ence of an apical semicircular production of the sidepieces of the penul- 
timate tergite in addition to the basal elbowed digitate extension. 
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New Species of Parobisium Chamberlin 

(Arachnida; Chelonethida) 

Robert 0. Schuster 

University of California, Davis 


Chamberlin (1930) proposed the subgenus Parobisium as distinct 
from Neohisium, sensu stricto, according to the placement of tactile 
setae on the fixed finger of the chela. Parobisium was elevated to 
generic rank by Chamberlin in 1962. In Neobisium Chamberlin the 
tactile setae are arranged in a distal group of four {et, est, it, and ist) , 
and a basal group of four {esb, eb, isb, and ib) . The arrangement 
of these setae in the genus Parobisium is three in the distal group and 
five in the basal group, with ist (Fig. 3) becoming the fifth basal seta. 

In addition to the type species, P. hesperum, Chamberlin (1962) 
described a troglophilic species, P. charlottae, from Redmond Lava 
Cave, Deschutes County, Oregon. The two California species proposed 
in this paper inhabit humus, as apparently does P. hesperum. 

Parobisium hastatus Schuster, new species 

(Figs. 1-6) 

Male. — Total length, excluding chelicerae, 2.55 mm. Carapace (Fig. 1) 570 /a 
long, 675 fi wide; epistome a single blunt tooth; both pairs of eyes of subequal 
size; chaetotaxy 4:6: 24. Tergal chaetotaxy 7 : 12 : 12 : 12 etc. Anterior genital 
operculum (Fig. 6) with 19 setae. Chelicera (Fig. 2 ) 445 juL long, 215 [i wide. 
Palpal trochanter 360 fi long, 170 /j, wide; femur 640 /r long, 164 /j. wide; tibia 497 fj. 
long, 202 ^ wide; chela 1,100 yu, long, 285 /a wide; 295 /x deep, movable finger 638 jj. 
long. Coxa IV (Fig. 5) bears 11 setae; pars tibialis of femur II bears 12 setae 
(Fig. 4). 

Female. — Similar to the male except only six to eight small setae on anterior 
genital operculum; posterior operculum without median anterior setae; median 
cribriform plate large, triangular; about 15 lateral cribriform plates of from 1 to 
15 pores. 

Holotype male. — From six miles south El Dorado, El Dorado 
County, California, 28 November 1964, in oak litter, J. S. Buckett, M. 
R. Gardner. Paratypes are four males, two females, and two nymphs, 
same collection. Other California specimens were taken from the follow- 
ing localities: Carson Ridge, Marin County, 1 January 1961, manzanita 
litter, C. W. O’Brien; 14 February 1959, cypress litter, J. R. Powers. 
Bear Valley, Mariposa County, 25 January 1961, D. W. Price. 10 miles 
south Monticello, Napa County, 6 January 1959, R. 0. Schuster. 4 miles 
west Newcastle, Placer County, 3 January 1959, F. C. Raney, R. 0. 

The Pan-Pacific Entomologist 42: 223-228. July 1966 
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Figs. 1-6. Parobisium hastatus Schuster, new species. Fig. 1, carapace (spurious 
setae dotted) ; Fig. 2, chelicera; Fig. 3, palpal femur, tibia, and chela; Fig. 4, 
femur II pars tibialis; Fig. 5, coxa IV; Fig. 6, chaetotaxy of male anterior and 
posterior genital operculi. 
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Schuster, Dutch Flat, Placer County, 2 March, rotting pine, R. L. 
Westcott. 7 miles northeast Santa Rosa, Sonoma County, 26 November 
1964, J. S. Buckett. 6 miles north Rumsey, Yolo County, 9 February 
1960, R. 0. Schuster, L. M. Smith. 

The specimens vary considerably in size and in setation. Length 
of the palpal femur ranges from 570 fju to over 670 /x. The posterior 
margin of the carapace has six, seven, or eight setae and the total num- 
ber is generally between 24 and 28. The cheliceral hand has six or seven 
setae, and the marginal setae of the tergites vary from seven to nine 
(tergite I), and 11-15 for successive tergites. 

The following combination of characters identify both sexes: palpal 
femur less than 700; coxa IV with 8-12 setae; pars tibialis of femur II 
with 10-12 setae. 

ParoBisium hesternus Schuster, new species 

(Figs. 7-10) 

Male. — T otal length, excluding chelicerae 2.35 mm. Carapace 640 /x long, 800 p. 
wide; epistome a single blunt tooth; both pairs of eyes of subequal size; chae- 
totaxy 4:7:27 (perfect symmetry would give 4:8:28). Tergal chaetotaxy 
9 : 13 : 12 : 12 : 13 : 12. . . . Anterior genital operculum (Fig. 10) bears 37 setae; 
five pairs of internal setae; posterior operculum with median anterior group of 16 
setae, posterior margin bears 24 setae. Chelicerae (Fig. 9) 437 g, long, 225 fx wide. 
Palpal trochanter 380 /x long, 181 /x wide; femur 672 /x long, 178 jx wide; tibia 545 ix 
long, 230 /X wide; chela 1,065 fx long, 322 /x wide, 330 fx deep, movable finger 570 fx 
long. Coxa IV (Fig. 7) bears 16 setae; pars tibialis of femur 11 (Fig. 8) bears 
16 setae. 

Female. — S imilar to the male except only 10 small setae on anterior genital 
operculum; posterior operculum without median anterior setae; cribriform plates 
similar to those of P. hastatus. 

Holotype male. — From Riverton, El Dorado County, California, 
22 February 1958, R. 0. Schuster. Paratypes, two males and two fe- 
males, same collection. Specimens considered to be conspecific but not 
included in the paratypic series were taken from near Bear Valley, 
Mariposa County, 25 January 1961, D. W. Price, and Yosemite National 
Park, Mariposa County, 6 February 1954, R. 0. Schuster. 

In California this species is known only from the Sierras. A few ex- 
amples from Idaho and Utah indicate that it may be widespread in 
western North America. 

The shortest palpal femur of P. hesternus measured 668 /x, the longest 
840 p,; the narrowest measured 181 /x, and the widest 235 /x. The aver- 
age length to width ratio for 13 specimens was 3.73, the range 3.5 to 4.0, 
with the most specimens (5) having a ratio of 3.6. These measurements 
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Figs. 7-10. Parobisium hesternus Schuster, new species. Fig. 7, coxa IV; 
Fig. 8, femur II pars tibialis; Fig. 9, movable member of chelicera; Fig. 10, male 
genital area (setae of anterior operculum omitted from right side). Parobisium 
hesperum (Chamberlin), Figs. 11-13. Fig. 11, movable member of chelicera; 
Fig. 12, palpal segments; Fig. 13, location of tactile setae of chela. 


July 1966] 


SCHUSTER NEW PSEUDOSCORPIONS 


227 


for P, hastatus were: shortest femur 562 fi, longest 672 [x, narrowest 
161 ix, and widest 191 jx. The length to width ratio averaged 3.58 (19 
specimens), the range 3.2 to 4.0, with the most specimens (5) having 
a ratio of 3.5. The length to width ratios are therefore useless as a 
specific character, and size distinguishes only individuals at the ex- 
tremes. However, both sexes of this species are identified by the follow- 
ing combination of characters: palpal femur between 660 [x and 850 ix; 
coxa IV with 14 to 16 setae; pars tibialis of femur II with 14-16 setae. 

Key to species of Parobisium 

1. Eyes reduced or absent; palpal femur longer than 1,000 fx; galea of 
movable cheliceral finger absent or having a narrow subtruncate form 

(Fig. 11) 2 

Eyes well developed; palpal femur shorter than 850 fx; galea of movable 

cheliceral finger wider, rounded (Figs. 2, 9) 3 

2(1). Galea of movable finger absent; palpal femur and tibia each longer 

than 2.0 mm charlottae 

Galea of movable finger present, narrow, subtruncate; palpal femur 

and tibia each between 1.0 mm and 1.5 mm hesperum 

3(1). Galeate knob of movable cheliceral finger a long, low crest; pars 
tibialis of femur II with 11-12 setae; coxa IV with about 12 setae; 

anterior genital operculum of male with about 20 setae hastatus 

Galeate knob of movable cheliceral finger a short, rounded crest; pars 
tibialis of femur II with 18 setae; coxa IV with about 16 setae; anterior 
genital operculum of male with about 30 setae hesternus 

Some comments on the type of P. hesperum are given to allow com- 
parison of P. hesperum with P. hastatus and P. hesternus. The holotype 
female of P. hesperum, JC 454.01001, has the following information on 
the slide; Cannon Beach, Oregon, 15 July 1927, in rubble under log, 
E. C. Van Dyke. The carapace is 1.10 mm long and the posterior margin 
has eight setae. Anterior eyes may be present. Approximate measure- 
ments of the palpal segment (Fig. 12) are as follows: Trochanter 765 p 
long, femur 1,410 p long, 300 p wide; tibia 1,225 p long, 400 p wide; 
ehela (inel. pedicle) 2,275 p long, 655 p wide, depth unknown, movable 
fin ger 1,150 p long. The distal taetile setae of the ehela occur propor- 
tionately closer to the tips than is the case for the smaller California 
species (compare Figs. 3 and 13), The galeate knob of the movable 
chelieeral finger (Fig. 11) is provided with obvious internal ducts. 

A second female specimen from near Dunsmuir, Shasta County, 
California, compares favorably with the type. 
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New and Interesting Trichoptera 

D. G. Denning 

Moraga, California 


Eight new species have been selected for description in this paper. 
Several of these are in genera in which only a few species are known and 
are only rarely found in collections. A new Tinodes, the ninth North 
American species; a new Homoplectra, the seventh species; and a new 
Neothremma, the third species in the genus, are described. A new 
Limnephilus is described which represents a radical departure from 
other described species in the genus. Unless stated otherwise, types are 
in the author’s collection. 

I would like to express my gratitude to Dr. H. H. Ross for comparing 
Sortosa n. sp. to his holotype S. sisko and Helicopsyche n. sp. to his 
holotype H. piroa. Thanks are also extended to Mr. Joe Schuh, Mr. J. 
D. Vertrees, Dr. D. W. Davis, and staff members of the University of 
California for collections used in this study. 

Agapetus malleatus Banks 

The species, although widely distributed in central and southern 
California, is rare in collections. The male genitalia are adequately 
illustrated, but the characteristic fifth and sixth sternites, and the female 
genitalia have not been figured until now. 

Male. — Almost the entire fifth sternite is occupied by the heavily sclerotized, 
elliptical sensory organ (Fig. lA). This consists of a bulbous pouch opening to 
the exterior along a median slit and an internal sclerotized tubular ridge lined with 
acute spicules which extend caudoventrad from the apex. Sixth sternum with blunt 
mesal process and a blackish line extending cephalad from a row of short dense 
setae; apical margin irregularly dark brown (Fig. IB). 

Female. — Fifth sternum divided by a dark brown crescent-shaped line extending 
through basal two-thirds of sclerite. Sternum 6 bearing a short blunt mesal process 
(Fig. IC), and a brown line extending dorsad from it. Genitalia as in Fig. ID. 
Segment 7 heavily sclerotized dark brown, tergum projected caudad as a shelf; 
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sternal mesal process acute from lateral aspect, but obtuse from ventral aspect; 
apical margin extended cephalad into segment 6 as a long, narrow apodeme. 
Apical margin of segment 9 developed as a dark sclerotized apodeme into segment 
7, remainder of segment semimembraneous. Tenth segment semimembraneous, 
bearing a pair of translucent tubercles. 

Figures from a male and female collected at Kings River, near Center- 
ville, Fresno County, California, 16 May 1965, D. G. Denning, 23 males, 
15 females. Specimens collected during emergence; the stream is 
shallow, clear, and cool. 

Chimarra angustipennis Banks 

The species is widely distributed in western United States and Mexico. 
Certain variations in the male genitalia, from that figured by Ross (1944) 
have presented difficulties in identification. Such a variation, common 
in the Southwest, is here illustrated. 

Male. — Length 6 mm. Wings light brown, concolorous, blackish hairs scattered 
over wing, especially the hind wings. Head, thorax, legs, and antennae same general 
color as wings. Spurs large, yellowish, 2-4-4. Genitalia as in Fig. 2. Diagnostic 
characters discernible from the lateral aspect are: the long, narrow eighth sternum; 
the large, acute, dorsad curved mesal lobe of the ninth sternum; the slender tergal 
lobe of the ninth tergum; and the lightly sclerotized lateral plates of the tenth 
tergum. Distinctive characters from the dorsal aspect (Fig. 2C), are: the dorsal 
folds of the lateral plates and one long and one short internal spine of the aedeagus. 
The distinctive character of the clasper is the distinct circular notch in the mesal 
margin near base, best seen from dorsocaudal aspect (Fig. 2B). As in other mem- 
bers of the genus the aedeagus presents distinguishing characters. Basal portion 
of aedeagus is semicircular; ventral portion at apex extended beyond remainder; 
the sclerotized tubular portion of vas deferens is discernible along ventral margin 
(Fig. 2D). 

Figures from a male collected in Riverside County, California, 23 July 
1964, M. E. Irwin. 

Sortosa oregona Denning, new species 

In 1956 Ross erected the subgenus Sisko to accommodate a single 
species, Sortosa sisko Ross 1949. The subgenus is based on the forking 
of R 2 + 3 , the elongated claspers, the undivided tenth tergum, and the 
slender digitate cerci. S. sisko is recorded only from western Oregon 
and northwestern North Carolina. 

The new species described here is of considerable interest because 
of its close resemblance to 5. sisko. It is obvious that the two species 
arose from the same branch. Diagnostic characters are the long mesal 
seventh sternal lobe, the cerci reaching almost to apex of the tenth 
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Fig. 1. Agapetus malleatus Banks. lA, fifth sternite of male; IB, sixth sternite 
of male; 1C, sixth sternum of female; ID, seventh to tenth segments of female, 
lateral view. Fig. 2. Chimarra angustipennis Banks. 2A, genitalia, lateral aspeet; 
2B, dorsocaudal aspect of clasper; 2C, tenth tergum, dorsal view; 2D, aedeagus, 
lateral aspect. Fig. 3. Sortosa oregona, male genitalia, lateral aspect. 3A, seventh 
sternum, ventral view; 3B, tenth tergum, dorsal view. Fig. 4. T inodes usilla, male 
genitalia, lateral aspect. 4A, basal segment clasper, ventral aspect; 4B, apex of 
aedeagus, lateral aspect. Fig. 5. Homoplectra luchia, male aedeagal armature. 
5 A, dorsal aspect of dorsal prong (1) ; 5B, female genitalia, lateral aspect. Fig. 6. 
N eothremma genella, male genitalia, lateral aspect. 6A, claspers, ventral aspect. 
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tergite, the narrow apical clasper segment, and the peculiar, apically 
hooked aedeagus. The aedeagus presents several specific characters. 

Male. — Length 6 mm. Wings tan, scattering of light spots through wing, veins 
dark brown; R 2+3 forked slightly before crossvein. Head, thorax, antennae brown- 
ish, legs yellowish; maxillary palpi long, about half the length of the antennae, 
fifth segment twice length of fourth. Seventh sternum produced into a long, nar- 
row mesal lobe (Fig. 3A) ; remainder of abdominal segments not modified. Geni- 
talia as in Fig. 3. Ninth segment narrowed to a band dorsally, lateral aspect wide. 
Tenth tergum (Fig. 3B), imperceptibly fused to ninth tergal band, distal triangu- 
loid portion tapering to an obtuse apex. Cerci slender, digitate, closely associated 
to tenth, projected caudad almost to apex of tenth (Fig. 3B). Claspers elongate, 
tapering toward apex; basal segment wide, slightly longer than apical; apical 
segment with ventral margin cuiwed, apex ovate, bearing a narrow mesal pad of 
short dark spicules. Aedeagus long, about equal in length to the clasper, near 
base a short, slender filamentous membraneous process present; main body slender 
and tubular, apex enlarged and curved cephalad, its dorsal portion brownish and 
bearing minute tubercles, from caudad aspect apex appears to contain a pair of 
long, slender, brownish sclerites. 

Holotype male. — Jackson County, near Jacksonville Oregon, 
French Gulch Road, 22 May 1964, Joe Schuh. Collected along a small, 
shallow stream. 


Tinodes usilla Denning, new species 

This species represents the ninth North American species. The 
described species are known only from the West, the majority are found 
in the Pacific coastal region. This species may be distinguished from 
other species by the pear-shaped distal segment of the clasper, by the 
basomesal spur of the basal clasper segment, and by the peculiar distal 
portion of the tenth tergite. 

Male. — Length 7 imn. Wings brown except for a white line near M and A at 
base of wing. Head, thorax, antennae, and legs dark brown. Maxillary palpi 
covered with short black hair. Spurs 2-4-4, anterior pair covered with short black 
setae. Head and thorax covered with a mixture of black and aureous hair. No 
modifications of abdominal segments. Genitalia as in Fig. 4. Ninth sternum tri- 
anguloid, apical portion covered by eighth sternum, dorso-apical corner connected 
to base of aedeagus sheath. Apex of ninth tergum enclosed in a membraneous 
sheath. Cerci fusiform, setose, extending caudad beyond remainder. Basal seg- 
ment of clasper somewhat quadrate, ventral margin projected caudad as an acute 
lobe; when viewed from ventral aspect (Fig. 4A), resultant lobes acute and sepa- 
rated by a deep incision (in the single male available, lobes asymmetrical) ; near 
fusion of mesal surfaces of claspers a strongly sclerotized prong arises, consisting 
of an acuminate caudad curved dorsal prong and a short, acute dorsocaudad 
directed spine, a long apodeme extends cephalad from fused mesal region. Apical 
segment of clasper somewhat triangular in outline from lateral aspect; apices 
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convergent. Aedeagus encased in a tubular sclerotized sheatli (probable remnants 
of tenth tergite), curved ventrad and bearing prominent spines near apex and 
three large spines near base. Aedeagus elongate, apex unique in that a dark 
brown pigmented area separates apical portion into a translucent and an opaque 
region (Fig. 4B). 

Holotype male. — ^Anderson, Lake County, California, 26 June 
1964, J. S. Buckett. Type will be deposited in the University of Califor- 
nia collection, Davis, California. 

Yphria californica (Banks) 

Polycentropus magnica Denning, 1964. Pan-Pacific Entomol., 40: 241-245. New 
synonymy. 

Polycentropus picana Ross 

This Mexican species was described from two males collected in the 
states of Nuevo Leon and Tamaulipas. The following record extends 
the known range of this species considerably southward: 3 males. Quinta 
Chilla, Tamazunchala, San Luis Potosi, Mexico, 20 December 1948, 
H. B. Leech. 


Homoplectra luchia Denning, new species 

This new species represents the eighth in the genus; all the species 
are known only from Oregon and California. Related to H. schuhi 
Denning, it differs from that species in the shape of the dorsal prong of 
the aedeagus, in the short, large curved second prong of the aedeagus 
and several other minor details. As is characteristic of the genus, the 
most reliable diagnostic characters are found in the armature of the 
aedeagus. 

Male.^ — Length 6-7 mm. General color of head, thorax, and abdomen blackish, 
wings uniformly dark brown, appendages light brown. Setae of head and thorax 
brownish. Filamentous process of sternite 5 capitate, curved dorsocaudad, similar 
to other species. Spurs 2-4-4. Genitalia as in Fig. 5. The diagnostic characters of 
the aedeagal armature are as follows: (1) a dorsal short acuminate prong, heavily 
sclerotized, curved caudad and bearing a basal pair of closely appressed spurs; 
from dorsal aspect (Fig. 5A), bifid less than half the distance to base, structure 
asymmetrical and twisted first to left, then to right, apices acute; (2) a long, 
narrow, filamentous process, acute and curved slightly dorsad; (3) a stout, short, 
heavily sclerotized prong, ventral margin arcuate, apex acute and curved dorsad; 
(4) aedeagus proper, long, slender, the internal tubular structure extending slightly 
beyond apex; (5) the slender trough-like ventral structure into which the aedeagus 
reposes, from dorsal or ventral aspect structure, is furcate about two-thirds dis- 
tance to base, apices gradually divergent. 

Female.- — Length 8 mm. General color, size, and characteristics similar to male. 
Wings brownish, concolorous. Spurs 2-4-4. Sternum 5 with a short filamentous 
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process, very similar to H. schuhi. Genitalia as in Fig. 5B. Ninth segment annular, 
tergum narrowed, dorsomesal portion extended caudoventral as a wide protrusion, 
black, heavily sclerotized. Tenth tergum semimembraneous, bearing three short 
tubercles. 

Holotype male. — Loon Lake Road, about 10 miles east of Reeds- 
PORT, Douglas County, Oregon, 27 May 1964, J. D. Vertrees. Allotype 
female, same data as for holotype. Paratypes, three males, same data as 
for holotype. Mr. Vertrees states that the specimens were collected on 
the face of a steep canyon wall where seepage creates a small waterfall 
which in turn forms a small pool which flows into a spring before going 
directly into the Umpqua River. 

Genus Neothremma Banks 

The genus Neothremma consists of three species, all confined to 
western United States. The genotype, by original designation, is 
Neothremma alicia Banks, 1930. Species distribution is relatively re- 
stricted, as follows: 

N. alicia Banks, 1930. Colorado, Wyoming, Idaho, Utah, Oregon. 
The majority of collections have been made at 8,000 to 11,300 feet 
altitude. 

N. didactyla Ross, 1949. (Syn. Neothremma galena Denning 1949). 
The species has been collected only in Washington and Oregon. 

N. genella Denning, new species. Known only from California. 

Neothremma genella Denning, new species 

This new species is closest to N. alicia, differing in the short, caudad 
directed lateral process of the ninth segment, in the slender mesal 
process of the ninth, and in the distal margin of the fused cerci. 

Male. — Length 7 mm. Head, thorax, abdomen light brown. Wings tan, con- 
colorous. Antennae and legs tan. Spurs 3-3-4. First antennal segment about 
length of head, mesal margin lined with dense fringe of fine yellowish hairs, 
maxillary palpus hairs short, porrect. Genitalia as in Fig. 6. Ninth segment nar- 
rowed dorsally to a dark strap ; lateral margin produced caudad into a prominent 
sclerotized lobe, apex deeply furcate, apices slightly convergent. Apparent cerci 
are ventrad to the forked lobes of the ninth sternum, are slender throughout, 
directed ventrocaudad, closely associated to dorsal margin of claspers. Claspers 
compressed dorsally, widened distally; from lateral aspect (Fig. 6), dorsal margin 
irregular; from ventral aspect (Fig. 6A), fused on meson, concave along median 
fusion, distal margin dentate. Fused claspers are ventrad in position and scoop- 
like in appearance. Aedeagus short, cylindrical, arise in ninth sternum, a ventral 
plate and a large dorsal process present. Posteriomedial surface of ninth segment 
produces a pair of large semicircular acuminate lobes, curved caudad almost to 
level of claspers; at base the lobes have developed thin flat plates covering a 
portion of aedeagus. 
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Fig. 7. Limnephilus catula Denning, female genitalia, lateral view. 7A, cerci, 
ventral aspect; 7B, tenth tergum, dorsal aspect. Fig. 8. Limnephilus selatus, male 
genitalia, lateral view. 8A, eighth tergum, lateral view; 8B, tenth tergum, dorsal 
view; 8C, aedeagus lateral arm. Fig. 9. Limnephilus rothi, male genitalia, lateral 
aspect. 9A, cercus, dorsal aspect; 9B, clasper, dorsal aspect; 9C, tenth tergum, 
dorsal and lateral aspect; 9D, female genitalia, lateral aspect. Fig. 10. Athripsodes 
latahensis Smith, aedeagus, lateral aspect. FiG. 11. Athripsodes vertreesi, male 
genitalia, lateral view. 11 A, tenth tergum, ventral view; 11 B, mesal lobe of 
clasper, mesal aspect; llC, aedeagus, lateral aspect. Fig. 12. Helicopsyche tapadas, 
male genitalia, lateral aspect. 12A, sixth sternum, ventral aspect; 12B, tenth 
tergum, dorsal aspect; 12C, caudal aspect of base of clasper showing mesosternal 
process. 


Holotype male. — Nelson Creek, Southwest of Johnsville, Plumas 
County, California, 1 September 1965 (J. S. Bucket! collection). The 
type will be deposited in the University of California collection at Davis, 
California. 
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Limnephilus catula Denning 

Until recently the species was known only from the type locality, 
Marin County, California. A collection from Douglas County, Oregon, 
contained two males and one female of this interesting species. From 
this collection the female was selected for description. 

Female. — General color, size, and characteristics similar to male. Seventh 
sternite with a dense mesal pad of yellowish setae. No unusual modifications of 
sternum 8. Genitalia as in Fig. 7. Ninth sternum projected caudad into a pair of 
subacute lobes; from ventral aspect fusion results in an arcuate incision; division 
between sternum and tergum indistinct; tergum narrowed, apical corner curved 
cephalad. Cerci consists of a pair of digitate setose lobes, mesal area fused to 
tenth tergum, from dorsal aspect (Fig. 7B), distal margin with a short mesal in- 
cision; from ventral aspect (Fig. 7A), lateral lobes divided from base, setation 
sparse. 

Allotype Female. — Douglas County, Oregon, Smith River, 10 miles 
east of Gardner, 23 April 1964, J. D. Vertrees and Joe Schuh. 

Limnephilus selatus Denning, new species 

This new species resembles L. indivisus Walker. Diagnostic characters 
to separate it from described species are found in the eighth tergum, the 
large, peculiar-shaped cerci, and the apex of the aedeagal lateral arm. 

Male. — Length 16 mm. General color ochraceous, wings with a scattering of 
dark markings and luteous irrorations, stigma dark brown. Spurs 1-4-4. Fore 
basitarsus about one-third longer than second, short black setae line about half the 
fore femur. Eighth tergum mesal lobe long, narrow, setation sparse (Fig. 8A). 
Genitalia as in Fig. 8. Ninth sternum narrow, about same width throughout; ninth 
tergum narrowed to a thin band. Claspers with long, narrow base appressed to 
ninth sternum; apex expanded and subtriangular, directed caudad. Cerci very 
large; widely incised laterally; ventral corner produced caudad, acute, curved 
dorsad; mesal surface concave, bearing a dark sclerotized dentate ridge, dividing 
mesal area into two halves. Tenth tergum consists of a pair of black lobes; seen 
from dorsal aspect (Fig. 8B), lobes widely separated, divergent; base attached to 
mesal apodeme of ninth sternum. Lateral arms of aedeagus sclerotized, dorsal and 
ventral lobe of apex bearing dense stout setae; a prominent, acute, brownish spine 
directed mesocephalad arises from dorsal lobe (Fig. 8C). 

Holotype male. — Daggett County, Utah, Palisade Park, 20 July 
1962, ultraviolet light, Donald W. Davis. 

Limnephilus rothi Denning, new species 

This interesting species presents several departures not described for 
other members of the genus. The absence of lateral arms of the aedeagus, 
the large black mesal lobe of the eight tergum, the peculiar short tri- 
angular tenth tergite are distinctive. 
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Male. — Length 16-17 mm. General color brownish, forewings irregularly 
mottled with dark brown spots. Appendages a trifle lighter in color than wings, 
head, and thorax. Spurs 0-2-3. Fore basitarsus less than one-third length of second, 
fore femur with a linear patch of black, dense spicules and an elliptical dark 
brown spot alongside two short black spines at apex. Fore tibia with a narrow line 
of dense black spicules along ventral surface. Entire eighth tergum heavily 
sclerotized, mesal area consists of a large black area of short, dense spicules. 
Genitalia as in Fig. 9. Ninth sternum hirsute, apical margin dark brown, rounded, 
covered by eighth segment; tergum narrowed to a dark brown band, best seen from 
dorsocaudal aspect because eighth tergum overhangs ninth tergite. Cerci long, 
slender, apex ovate; mesal surface developed into a black ridge midway; from 
dorsal aspect (Fig. 9A), this appears as a prominent black acute tooth. Clasper 
fusion with eighth imperceptible; apex acute, dentate, directed dorsad (Fig. 9'B), 
degree of acuteness variable. Tenth tergum discernible best from caudolateral 
aspect, the paired sclerites triangular and widely separated (Fig. 9C), mostly 
flattened against capsule. Aedeagus sclerotized, about same width throughout, 
apex curved dorsad, no vestiges of lateral arms. 

Female. — Length 19 mm. Similar to male except for usual antigenetic dif- 
ferences. Segment 8 not modified. Genitalia as in Fig. 9D. Cerci directed caudo- 
ventrad, apex subacute, dark brown except ventral surface black. Ninth sternum 
somewhat quadrate, setose, mesal margins separated by a narrow membraneous 
area. Ninth tergum narrowed to accommodate the massive cerci which are widely 
separated. 

Holotype male. — Southwestern Research Station, 5 miles west 
OF Portal, Cochise County, Arizona, 16 May 1965, Vincent D. Roth. 
Allotype female, same data as for holotype. Paratypes, seven males, 
three females, same data except 28 September 1964; three males, five 
females, same data except 17 September 1964 ; three males, three females, 
Madera Canyon, Santa Cruz County, Arizona, 4,880 feet, 15 September 
1965, D. N. Harrington. Paratypes, three males, five females, dated 17 
September 1964, to be deposited in the American Museum of Natural 
History, New York, New York. Paratypes, one male, one female from 
Madera Canyon, Santa Cruz County, Arizona, to be deposited in the 
University of California collection, Davis, California. 

This species is named in honor of Vincent D. Roth, Resident Director, 
Southwestern Research Station, American Museum of Natural History, 
Portal, Arizona. Mr. Roth has collected many very interesting Tri- 
choptera in Arizona, Oregon, and elsewhere. 

Athripsodes latahensis Smith 

The species was described from Latah County, Idaho, by S. D. Smith 
(1962). The following records suggest a probable wide distribution of 
the species in Washington, Oregon, northern California, and Nevada. 
In the configuration of the ninth segment, the mesal fold of the clasper. 
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and the aedeagus the species is very different from others. Because of 
several peculiar features the aedeagus is here figured (Fig. 10). The 
paired acuminate dorsal rods are joined at base within aedeagal shield, 
which is held in position by a pair of ninth sternal apodemes. Aedeagus 
bilobed distally, semimembraneous except for a light sclerotized ventral 
flange and a light sclerotized dorsal band. Aedeagus constricted dorso- 
ventrally about midway, apical portion greatly enlarged; apical portion 
with an internal pair of short, obtuse spines fused at base into a V- 
shaped sclerite. 

Figured from male collected at Lake Forest, near Lake Tahoe, 
California, 12 July 1949, E. G. Lindsey. Additional records: 7 miles 
northwest of Roseburg, Oregon, North Umpqua River, September 1964, 
J. D. Vertrees, eight males. 

Athripsodes vertreesi Denning, new species 

This species belongs to the resurgens group, differing from the 
known members of the group (A. resurgeiis, A. angustus, A. latahensis) 
in many details of the clasper, cerci, and tenth tergite. In common with 
the “group,” the aedeagus is diagnostic. The long, tapering, tubular 
base of clasper is an outstanding difference. 

Male. — Length 14<-16 mm. Wings brownish, except for irregular scattering of 
hyaline spots and dark brown-colored veins. Head, thorax, palpi, appendages vary- 
ing shades of brown. Antennae tan, segments black-ringed. Spurs 2-2-2. Genitalia 
as in Fig. 11. Abdominal segments 3 to 8 marked with a small dark brown area 
near apical margin, ninth segment annular, demarcation between terga and sterna 
indistinct; sternum somewhat quadrate; tergum narrowed to accommodate cerci, 
articulation not distinct. Cerci large, ventral margin broadly ovate, apices sepa- 
rated by a wide incision, abundant yellowish setae. Tenth tergum lightly scle- 
rotized, apex directed dorsad to level of cerci; apex divided into a pair of obtuse 
lobes, separated by an acute mesal lobe, discernible from ventral aspect (Fig. IIA). 
Claspers with base elongated into a long, slender, tapering lobe bearing one or 
two (variable) strongly sclerotized acute spines distally; digitate apical portion 
semimembraneous, curved caudad; mesal lobe slender, long, expanded toward 
apex, mesal margin bearing dense minute spines (Fig. IIB) ; mesal fold lightly 
sclerotized, translucent, bearing no processes. Aedeagus typical of group; dorsal 
acuminate rods narrowed distally just beyond midpoint; aedeagus semimembra- 
neous, dorsal margin enlarged and elevated as a prominent lightly sclerotized 
region, a small bifurcated internal spine near ventral margin. 

Holotype male. — 7 MILES NORTHWEST of Roseburg, Oregon, 18 
July 1964, black fluorescent light. North Umpqua River, J. D. Vertrees. 
Paratypes, 21 males, same data as for holotype. 

It is with pleasure that this species is named in honor of Mr. Vertrees, 
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Roseburg, Oregon, who has collected many rare and intriguing Tri- 
choptera. 


Helicopsyche tapadas Denning, new species 

This is an interesting species, closely related to H. piroa Ross and H. 
margaritensis Botosaneanu. It is obvious that the three evolved from 
the same stem. This new species is distinguishable from these species 
by the long, narrow sternal process of the clasper; by the longer, nar- 
rower basal stalk of the clasper; by the narrower ninth sternum; and 
by the less spinose tenth tergite. This represents the sixth helicopsychid 
species in Mexico, United States, and Canada. 

Male. — Length 5 mm. Head, thorax, appendages tan, wings yellowish, eyes 
black, prominent. Terga of all abdominal segments dark brown-margined, sterna 
3 and 4 with an irregular meshlike reticulation; sterna 5 and 6 with granulate 
reticulation; mesal lobe of sternum 6 narrow, length about equal to width of 
sternum, yellowish (Fig. 12A). Genitalia as in Fig. 12. Ninth sternum narrowed 
ventrally, band-like, demarcation from tergum marked by a distinct brown line; 
tergum merged imperceptibly with tenth. Cerci semicircular, small, inconspicuous. 
Tenth tergum long, narrowed distally; paired dorsolateral ridges extend entire 
length and bear a row of moderately dense brownish setae, an inverted Y-shaped 
dark brown line through mesal area, best observed from dorsal aspect (Fig. 12B). 
Clasper with narrow base, wide expanded distal portion, apex subacute and pro- 
jected caudad from lateral view; apices convergent from dorsal aspect; meso- 
sternal process long and narrow, slightly upturned, only apex with brown spiculate 
area. Aedeagus cylindrical, curved ventrad, compressed distally. 

Holotype male. — Arroyo Santiago, 3 miles northwest of Jesus 
Maria, Nayarit, Mexico, 4-6 May 1955, light trap, Borys Malkin. 
Paratype, one male, same data as for holotype. 


RECENT LITERATURE 

A Tentative Catalogue of Insect Natural Enemies of Injurious Insects in 
Japan. Compiled by Keizo Yasumatsu and Chihisa Watanabe. (Individual 

sections prepared by twelve collaborators.) Part 1. Parasite-Predator Host 

Catalogue, pp. i-vii, 1-166, March, 1964. Part 2. Host Parasite-Predator 
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San Francisco. 


July 1966] chemsak & linsley — genus tigrinestola 


239 


The Genus Tigrinestola Breuning 

(Coleoptera; Cerambycidae) 

John A. Chemsak and E. G. Linsley^ 

University of California, Berkeley 

In 1905, Henry Skinner proposed the name, Lypsimena tigrina for 
a longicorn beetle which had been taken in Carr Canyon, Huachuca 
Mountains, Arizona. His description, four and one-half lines long, 
included only superficial color features of the dorsal surface of the 
beetle. The following year, Charles Schaeffer, reporting on some 
Arizona Coleoptera, proposed the name Estola picta for a species which 
agreed in coloration with the brief description of Skinner but which 
could not be assigned to the genus Lypsimena. In 1908, he listed the 
Skinner species from the Huachuca Mountains as Estola tigrina. Sub- 
sequently, Linsley (1942) pointed out that the assignment of this 
species to Estola needed further confirmation, and in 1949, Breuning 
proposed the new generic name Tigrinestola for L. tigrina Skinner. 

The present paper is intended to demonstrate that the genus Tigrines- 
tola, as defined by Breuning, has geographical and taxonomic validity, 
even though it is not possible with the material presently available to 
characterize more than two species which might be assigned to it. The 
first of these, T. tigrina (Skinner) , occurs primarily in central and south- 
ern Arizona, especially in the mountains (Fig. 1) . Also, assigned to this 
species on the basis of samples too small to differentiate have been single 
examples from “Southern Texas” (Skinner, 1905) — an area in which its 
occurrence has not subsequently been confirmed in spite of extensive 
collecting — and from 5 miles south of Miraflores, Baja California 
(Linsley, 1942), along with a specimen from northwestern New Mexico 
and northwestern Sonora. Whether these samples are all properly assign- 
able to T. tigrina (Skinner) remains to be determined. If so, the dis- 
tributional pattern is somewhat unusual among Cerambycidae. Knull 
(1937) has reported rearing the species from dead branches of palo 
verde {Cercidium torreanum Sarg.), presumably from Tucson, Arizona, 
and Linsley, Knull and Statham (1961) recorded finding it on dead 
branches of Oak (Quercus sp.) in the Chiricahua Mountains, Arizona. 
However, most known examples have been captured at light in July and 
August at elevations up to 5,000 feet. 

1 This study was undertaken during the course of a National Science Foundation sponsored project 
on North American Cerambycidae (Grant GB-2326). We are grateful to H. F. Howden, Entomology 
Research Institute, Canada Department of Agriculture, Ottawa, for making material from the Canadian 
National Collection available for study. Special thanks are extended to Celeste Green, Division of 
Entomology and Acarology, University of California, Berkeley, for preparing the illustrations. 

The Pan-Pacific Entomologist 42: 239-243. July 1966 
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Fig. 1. Known occurrences of (1), Tigrinestola tigrina (Skinner), and (2), 
T. howdeni Chemsak and Linsley. 


The following species, thus far known from Chihuahua, Durango, 
and Mexico, D.F. (Fig. 1), although superficially similar to T. tigrina 
(Skinner), differs structurally from that species. 
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Fig. 2. Punctation and typical pattern of the elytra of: left, Tigrinestola tigrina 
(Skinner), and right, T. howdeni Chemsak and Linsley. 


Tigrinestola howdeni Chemsak and Linsley, new species 

Male. — Form elongate, moderately robust, sides subparallel; color reddish 
brown to piceous; pubescence gray and dark brownish. Head minutely punctured 
with large punctures sparsely interspersed, punctures more numerous on vertex; 
pubescence dense, depressed, grayish with dark brown patches interspersed, long 
black erect hairs more numerous along fronto-clypeal suture and on labrum; 
antennae slightly longer than body, segments from third annulate with dark brown 
recumbent pubescence over apical halves, basal segments with a few long suberect 
hairs beneath, hairs diminishing in length and number apically, third segment sub- 
equal in length to scape, fourth longer than third, remaining segments gradually 
decreasing in length. Pronotum slightly broader across tubercles than long, lateral 
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tubercles broadly acute, directed slightly upward and backward; disc with two 
vague calluses before middle with an indistinct glabrous median line; punctures 
coarse, moderately dense; pubescence recumbent, grayish, with three dark spots 
on disc or spots enlarged to form a lyre-shaped pattern, sides with a few long 
erect hairs; prosternum densely clothed with pale recumbent pubescence; meso- 
and metasternum densely clothed with recumbent gray pubescence; margin of 
episternum of metathorax narrowly dark brownish. Elytra less than 2% times as 
long as broad; basal half coarsely, deeply punctured, punctures well separated 
and becoming finer and sparser toward apex, not obscured by pubescence; 
pubescence dense, recumbent, grayish, with dark brown longitudinal markings 
present basally near suture, transversely behind middle and before apex (Fig. 2) ; 
very few longer recurved hairs present at base and apex; apices feebly truncate. 
Legs short, femora clavate; pubescence dense, appressed, grayish except for dark 
spot on club of femora, base of femora, apex and base of tibiae, and tarsi. Abdomen 
densely clothed with pale recumbent pubescence, sides with brown patches, middle 
with a few long suberect hairs ; last sternite with apex broadly truncate, long erect 
hairs forming a brush-like patch over apical half. Length, 11 mm. 

Female. — Form more robust, slightly more elongate. Antennae about as long 
as body. Pronotum with lateral tubercle more acute. Abdomen with last sternite 
broadly rounded at apex, lacking the tuft of long erect hairs. Length, 12-14 mm. 

Holotype male (California Academy of Sciences) from 25 miles 
WEST OF Hidalgo del Parral, 6,800 feet, Chihuahua, Mexico, 15 
July 1964 (at black and white lights) (J. A. Chemsak and J. A. 
Powell) ; allotype (Canadian National Collection, Ottawa) from Tepal- 
cates, 30 miles west of Durango, Durango, Mexico, 6 June 1964 (H. F. 
Howden) ; a paratype female from 10 miles west of El Salto, Durango, 5 
July 1964 (H. F. Howden) ; and a paratype female from Mexico City, 
Mexico (0. W. Barrett). 

This species can be separated from T. tigrina by the nonobscured, 
scattered punctures of the elytra. In T. tigrina the punctures are close 
and mostly confined to the postscutellar region and also obscured by 
the pubescence (Fig. 2). Additionally, T. howdeni has the third 
antennal segment subequal in length to the scape and the lateral 
tubercles of the pronotum are more acute. 

The pattern of the elytra is very similar in the two species and varia- 
tion appears to occur to the same extent. 
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Carl John ©rake 

28 July 1885-2 October 1965^ 


^ Photograph, taken in 1930 or 1931, furnished through the courtesy of Drs. Richard C. Froeschner 
and Oscar E. Tauher. 
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Dr. Carl J. Drake, Research Associate, Smithsonian Institution 
(1959-1965), died in Washington, D. C., on 2 October 1965. Dr. Drake 
was born in Eagleville, Ohio, on 28 July 1885. He received his B.S. 
degree from Baldwin- Wallace College, Ohio (1912) and Ph.D. from 
Ohio State University (1921). He was on the staff of Ohio State Uni- 
versity (1913-1917), Syracuse University (1917-1922), and Ento- 
mologist, Experiment Station and Head of Department of Zoology and 
Entomology, Iowa State College (1922-1958). His specialities were in 
experimental, applied, and taxonomic entomology. In the latter field 
he was the world authority on the family Tingidae and specialized also 
in aquatic and other Heteroptera. Besides various extended collecting 
trips in the United States, he collected in Canada, Mexico, and in 
Argentina (November 1938 to January 1939, as Head of the Tucura 
(grasshopper) Commission). Dr. Drake published 518 papers on all 
phases of entomology (describing 1,480 new species). His collection 
of some 150,000 specimens, including the Henry Hacker Australian 
collection and the Edwyn C. Reed Chilean collection, is deposited in the 
United States National Museum. Dr. Drake had been a member of the 
Pacific Coast Entomological Society for 21 years, from 1925 to 1946. — 
Paul H. Arnaud, Jr., California Academy of Sciences, San Francisco, 
California. 


SCIENTIFIC NOTE 


Observations on the behavior of males of the West Indian carpenter 
bee, Xylocopa mordax Smith, on Nevis Island (Hymenoptera : Apidae) . — 
The continuous hum of a bee attracted my attention while walking along a road 
about 4:15 p.m. on 13 February 1964. After a few seconds the sound of the noise 
was traced to a male Xylocopa (Neoxylocopa) mordax Smith which was hovering 
near the roadside shrubbery. The male hovered a few seconds in one spot, moved 
a few feet, and again hovered for a few seconds. After six or seven periods of 
alternate hovering and moving, the bee approached a spot where another male 
was hovering. Both males immediately commenced darting about, flying in large 
circles about the spot where the second bee had been hovering and almost collid- 
ing on more than one occasion. A few seconds later one of the bees flew away 
and the remaining one returned and hovered over the shrubbery. I could not 
determine whether it was the intruder or the first occupant of this “territory” 
which returned. The bee was watched for almost 10 minutes and during this 
period it hovered continuously, seldom moving more than 6 inches in any direction. 
During the period the bee changed the direction in which it faced almost continu- 
ously, rotating clockwise at times and counterclockwise at others. Vertical move- 
ment during this period was also less than 6 inches. The bee was still in the same 
position at the end of the period. The insect was captured because I had not 
collected males of this species in Nevis. I had moved only a few yards when I 
heard a similar hum and I soon located another male also hovering over the shrub- 
bery but as the bushes were too high to attempt capture the bee was watched for 
several minutes. As it appeared that it would remain in the same position in- 
definitely, I walked back to the site where I had captured the male. I was sur- 
prised to find another male hovering only a few inches from the point of capture. 
It was now 5:00 p.m. and I decided to remain until this male left of its own 
accord. During the next 50 minutes this bee moved outside a 12-inch radius only 
twice. On the first occasion, a hummingbird flew overhead and the bee darted 
upwards as if about to give chase but returned immediately to continue hovering. 
On the second, a small bird flew by and the bee darted into the bushes as if 
fleeing but again resumed its position almost immediately. It had not moved 
more than 4 feet on either of these occasions. At 5:55 p.m., the male, without 
any warning or apparent cause of disturbance, flew in a small circle, departed, 
and did not reappear. The other bee was still hovering and continued to do so 
until 6:05 when it also flew in a circle and disappeared. During the period when 
these observations were being made, females of Xylocopa were foraging at Gliri- 
cidia flowers on the opposite side of the road, and a few of these passed almost 
directly over the hovering males without causing any change in their flight pat- 
tern. Females were still collecting pollen from the Gliricidia at 6:10, despite the 
rapidly diminishing light and an impending shower. At least 40 females were 
working on Gliricidia flowers along the roadside, but males were not observed 
visiting the flowers, hovering near them, or pursuing females. 

Although the observations do not shed any light on the purpose of this behavior, 
it is perhaps reasonable to assume that each occupied and defended a definite 
territory during this period of activity. Certainly, when one bee entered the ter- 
ritory of the other one their behavior could be interpreted as aggressive, evidence 
the rapid flight of both bees and the near collisions resulting in the retreat of one 
bee. Also this particular “territory” appeared to be a desirable one as after the 
capture of one male, another occupied the territory a few minutes later. — Fred D. 
Bennett, Commonwealth Institute of Biological Control, West Indies. 
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BOOK REVIEWS 

Advances in Pest Control Research. Volume VI. Edited by R. L. Metcalf. 

Interscience Publishers, a division of John Wiley and Sons, New York. 289 pp. 
1965. 111.00. 

Like the first five volumes in this series, volume 6 represents another assemblage 
of high-quality contributions within the area of basic research on pest control. 
Six subjects are treated in this volume, each by an authoritative writer. “Behavior 
and Fate of Chlorinated Aliphatic Acids in Soils” is concerned primarily with 
the herbicides dalapon and TCA. The article discusses the chemistry, physical 
behavior in soil (including persistence), microbiological relationships, mode of 
action in microorganisms, and the metabolism of these compounds. “Penetration 
and Translocation of Rogor Applied to Plants” deals with the systemic insecticide 
known in the U. S. as dimethoate (Cygon®). After quickly dispensing with the 
contributions of other workers, by way of long paragraphs of citations, the author 
uses much of the remaining space (or about one-half the article) in a revealing 
discussion of his own researches on the insecticide. “Correlation between Bio- 
logical Activity and Molecular Structure of the Cyclodiene Insecticides” deals 
with structure-activity relationships of about 500 cyclodienes, of which aldrin, 
dieldrin, heptachlor, and chlordane are familiar members. The entomological 
data presented relates to six of the common species used in commercial screening 
programs. “Natural Models for Plant Chemotherapy” discusses progress made 
relative to the introduction of compounds into plants for the control of disease. 
The author acknowledges the relatively poor success which plant pathologists 
have experienced with systemic fungicides, as compared to the promise which 
systemic insecticides have shown to the entomologist. “Genetic Studies on In- 
secticide Resistance” deals with a problem of very serious magnitude to the 
economic entomologist. In bringing the status of resistance up to date, the author 
comments that prior to 1940 only eight insect species were known to have de- 
veloped resistance. By the end of 1964, a total of 139 insects and 18 species of 
acarina had developed resistance to one or more chemicals. In a final paragraph, 
the author acknowledges a shift in research emphasis to novel methods of insect 
control such as those employing irradiation, pheromones, antimetabolities, etc., 
but he questions whether resistance to these agents of one form or another will 
not eventually be encountered. “Nicotinoids as Insecticides” discusses the chem- 
istry, structural features associated with insecticide activity, mode of action, and 
the impact of structure-activity relation on design of the nicotinoid insecticide. 

These review articles conclude with adequate literature references (an average 
of 168 per article) ; the usefulness of these references could be enhanced, how- 
ever, by including the titles of journal papers. In this reviewer’s opinion, titles 
are of greater value than the author index which is included — if space was the 
justification for title omission. 

Advances in Pest Control Research offers a medium for publication of reviews 
in all branches of pest control. Nearly 70% of volume 6 deals with arthropod 
pests; previously published volumes are similarly heavy on entomology. This is 
wonderful for the entomologist but to one involved with rodents, birds, or 
nematodes as pests — or possibly even weeds or plant diseases — this series offers 
much less. — C. S. Koehler, University of California, Berkeley. 
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Butterflies of the San Francisco Bay Region. By J. W. Tilden. California 
Natural History History Guides, No. 12; University of California Press, 
Berkeley and Los Angeles, 1965. 88 pp., 38 text figures, 8 colored plates. Paper, 
11.75. 

Unfortunately Tilden does not introduce Iris subject by defining the San 
Francisco Bay region. Thus, for readers not well acquainted with the area, a 
concept of its physiographic diversity is not presented to accompany the sur- 
prising array of butterflies. 

The region was arbitrarily defined in the introductory volume of the series 
(“Introduction to the Natural History of the San Francisco Bay Region,” by 
A. C. Smith, 1960) as the nine counties bordering the bay plus Santa Cruz 
County. This is an area roughly comparable to (although considerably larger 
than) New Jersey. Two mountain ranges, dominated by Mt. St. Helena in the 
north and Mt. Hamilton to the south, each over 4,000 feet, are situated parallel 
to the coast and serve to break the moderate marine influence into a coastal fog 
belt and interior fog and rain shadow zones to the east. Precipitation ranges 
from 60 inches annually at Mt. St. Helena and spots on the immediate coast, down 
to 10-15 inches in interior valleys of Santa Clara County. Temperature fluctua- 
tions are equally broad, with a virtually frost-free winter and cool, foggy summer 
on the coast, to consistent subfreezing winter conditions and frequent 100° F 
days during summer inland. 

As a result, there is broad floral and faunal diversity in the region, ranging 
from boreal forest-covered mountains and redwood canyons near the coast, to 
arid chapparral zones eastward, which are continuously dry for several months 
each year. One could no more expect to see Parnassius, Oeneis, or Carterocephalus 
at Antioch than a penguin, and Antioch’s species such as Ochlodes yuma and 
Pyrgus scriptura are equally unlikely to turn up at localities Tilden cites for 
Oeneis and other northern entities, 80 miles to the northwest. Thus, the specific 
and subspecific diversity in butterflies which he reports within a seemingly 
small area is well within the realm of expectancy. 

In all, some 122 species are included, eight of which have more than one sub- 
species in the bay area. The treatment is thorough to the extent of inclusion of 
nonresident species (e.g., Phoebis sennae) and species for which Tilden has not 
seen bay area representatives (e.g., Papilio indra, Philotes battoides, Amblyscirtes 
vialis) . Each species is discussed in some detail, with comments on distribution 
within the bay region (mostly given in general terms), on known host-plants 
and on flight periods. The lycaenids and hesperiids (more than half the total 
species) are treated in tabular form, which gives in condensed version, informa- 
tion for each species comparable to the text discussion of the larger butterflies. 
A terminal list of complete scientific names with authors serves as an index. 

About 75 species and subspecies are illustrated in color, but the figures are 
mediocre, reproduced from water color paintings by G. M. Christman, which 
are not accurate as to details of wing shapes, etc. On the whole the colors are 
good, however, so that the pictures will be useful for identification. The re- 
mainder of the species are shown in black and white text figures which are 
fair to poor. 

A few minor errors have crept in (lack of lettering on Plate 1; use of “sulfur” 
and “sulphur” interchangeably, etc.), and the treatment probably could have been 
improved if all major collections of bay area institutions had been used during 
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preparation of the book. However, Tilden knows the butterflies of the bay 
region better than anyone, and there are few, if any, errors in the reports on 
individual species. 

More than one-fourth of the text is devoted to an introductory portion which 
includes sections on general butterfly morphology and life history and techniques 
in collection and preparation of butterfly specimens for collections. This suggests 
that the book is intended for the beginning collector as much as for the layman 
interested in general natural history of the San Francisco Bay region. For either 
audience the book should prove an interesting and informative account. — Jerry 
A. Powell, University of California, Berkeley. 


Evolutionary Studies of Cockroaches. By F. A. McKittrick. Cornell Univer- 
sity Agricultural Experiment Station, New York State College of Agriculture, 
Ithaca, New York, Memoir 389, October 1964, 197 pages. Tables I-VII, Plates 
1-64, 205 figures. 

This work climaxes lengthy studies by the author illustrating the importance of 
studying living specimens. It is a superbly thoughtful work, well illustrated, and 
copious use of tables easily illustrates presence or absence of certain characters. 
Many dendrograms illustrate graphically the phyletic relationships. A total of 85 
genera was studied. 

The purposes of the study were to gain an understanding of the phyletic rela- 
tionships of recent cockroaches and to present a natural classification of the group. 
Miss McKittrick chose four character systems rather than the single character used 
by John Rehn or the diverse and probably unrelated structures used by Princis. 
She chose: (1) the female genitalia and musculature, (2) the male genitalia, (3) 
the proventriculus, (4) oviposition behavior. She considers the roaches to be a 
suborder of the order Dictyoptera, siding with Chopard and Imms; the termites 
and mantids represent the other two suborders. 

Selection of the proventriculus for study was made because of its diversity and 
the lack of investigation of the structure in this group. The author points out 
(with numerous references) that the proventriculus has been found to be a very 
reliable phyletic character. 

The genitalic preparations were made in the usual manner. No less than three 
fresh or very well-preserved specimens were examined in all hut seven species. 
Genitalic preparations were stained with Chlorazol Black E; in smaller prepara- 
tions haematoxylin was used to stain the surface for distinguishing delicate muscle 
strands. The proventriculus was similarly treated, but counterstained with acid 
fuchsine and slide mounted. 

The behavioral observations were all made in similar cages and red illumination 
was used to observe the nocturnal species. 

The species studied were listed according to their families and subfamilies with 
three separate keys using the female genitalia, male genitalia, and proventriculus 
for “tentative” separation of the subfamilies. The probable hierarehical category 
classification is also presented. 

Of special interest is the convergence McKittrick uncovered in the case of the 
primitive roach Cryptocercus punctulatus. 

In describing the female genitalia an amended terminology of Snodgrass is used. 
Substituted terms are used because of their “descriptive value.” McKittrick notes 
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that the female genitalia of immature cockroaches are usually quite uniform, the 
major differential development occuring at the time of the last molt. In her studies 
she utilized both nymphs and adults, something not often done due to lack of 
nymphs, lack of realization of the key they hold to homology of structure, and 
lack of nymphs properly associated with adults of the same species. A detailed 
description of the development of the female genitalia is presented with superb 
illustrations using observations of two unrelated cockroaches, Eurycotis floridana 
(Walker) and Leucophaea maderae (Fabricius). The genitalia of female Maso- 
termes darwinensis Froggatt, a primitive termite, are described to illustrate phylo- 
genetic relationships because of the termites’ close relationship to cockroaches. 
Each roach family is then extensively described as to development and characteri- 
zation of the female genitalia with frequent comparison to that of termites. 

The male genitalia are also described with terminology of Snodgrass employed 
with some modification. A new system of names is supplied for the genitalic 
sclerites because the terms of Snodgrass do not indicate homologies. The sclerites 
are numbered according to their position in Cryptocercus punctulatus, a species 
chosen as the model type for two reasons; corresponding female genitalia were the 
most primitive examined; the various sclerites of the phallomeres appear to be in 
the simplest form, without evidence of reduction. 

The proventriculus was first studied to help establish the phyletic affinities of 
Cryptocercus punctulatus. A brief discussion of the various, widely diverse theories 
of how the roach proventriculus functions is given. The termite proventriculus 
when compared with the proventriculus of cockroaches was found to be primitive 
in that there is little or no differentiation between primary and secondary plicae 
in the dental belt. Apparently 12 equal plicae would represent the most primitive 
condition. It was found that differentiation into plicae becomes progressively 
greater going from termites to cockroaches. But the principal structural subdivi- 
sions of the plicae recognized in the termite proventriculus remain distinguishable 
from that of all cockroaches. 

One of the most interesting parts of the study involved observations of oviposi- 
tion behavior. Odtheca-possessing cockroaches, which lose water at a rate incom- 
patible with completion of embryo genesis, have evolved various means of reducing 
the loss to ensure normal development of the zygotes. An intriguing observation 
is that premature death of the eggs caused by water loss is evidently not the only 
selective pressure influential in the evolution and maintenance of means by which 
the odthecae are protected; both desiccation-resistent and desiccation-susceptible 
odthecae are concealed in some manner. Destruction of eggs by parasites and 
cannibalistic cockroaches constitutes an important selective force favoring con- 
cealment although the effectiveness of this is not readily seen. 

The oviposition of oviparous cockroaches has not frequently been noted, but 
here it is fully described. Six phases of oviposition behavior are described and 
these usually do not (p. 85) vary in sequence. However, in Cryptocercus punctu- 
latus (p. 85) the sequence is changed. It was also noted that Lamproblatta 
albipalpus follows much the same pattern as Cryptocercus punctulatus, but differs 
from it and the rest of the cockroaches in the sequence of events which begins 
with oviposition. The six phases followed by most roaches are: (1) early hole 
preparation; (2) late hole preparation; (3) oviposition; (4) the placing of the 
odtheca; (5) early covering; (6) late covering. A searching period involving 
palpating and antennal tapping precedes the first phase. During phase 2 the hole 
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is lined with saliva and particles of the substrate. The egg case is then placed in 
the hole either directly or placed near and moved into it using the mouthparts. A 
saliva mixture with substrate particles covers the surface of the odtheca which is 
eventually covered in the hole concealing it. Numerous species were observed and 
the results described in the paper. 

An ingenious method of determining the adaptability of roaches to varying con- 
ditions was utilized. Decaying wood and series of graded washed gravel was used. 
Two species were tested and Periplaneta americana (a common roach in areas of 
human habitation) was found to be more adaptable. In the gravel, the behavior 
was similar to that on sand with minor exceptions. On rotting wood a smaller hole 
was excavated. The first few chips were ingested. Of the two species studied, 
Periplaneta americana dug while in any position; Eurycotis floridana dug only 
when right-side up. The hole was lined with a pastelike saliva which could have 
been composed of the semidigested particles of wood which were first ingested. 
Both species covered the odtheca with very large chips of wood. 

In the discussion McKittrick points out that the phyletic trends that emerge 
from each of the four approaches of the study are in agreement with one another. 
This is highly significant and regions of divergence of the various phyletic lines 
give a general picture of the evolution of the group. She points out that the cock- 
roaches have probably evolved along two major phyletic lineages, and that the 
primitive genera have similarities with the termites. 

McKittrick presents a summary of the history of the placement of Isoptera and 
notes that as early as 1919 they were suspected of being very closely related to the 
cockroaches. By 1936 both terminalia and the wings of Isoptera were considered 
to be roachlike. Both termites and primitive cockroaches have intracellular sym- 
bionts and the primitive Cryptocercus punctnlatus has intestinal flagellates not 
unlike those of termites. 

In discussing oviposition behavior an interesting conclusion is made suggesting 
that digging with the head has arisen from biting motions similar to those used by 
Eurycotis floridana and Periplaneta americana in excavating oviposition sites in 
wood. For use on particulate substrates, species of Blattidae have evolved an ef- 
ficient type of raking headstroke whereas in the Blattellidae digging with the 
head consists of biting mouthfuls of material, even when on particulate substrates. 
McKittrick suggests ovipositional digging with the legs has evolved from the push- 
ing of excavated debris away from the hole edge, as seen with Eurycotis floridana 
which has not evolved in this respect beyond this point. This is more developed 
in the higher eockroaches and very basic in primitive Eurycotis floridana. 

McKittrick’s conclusions are quite reasonable and are based on good experi- 
mental work with a great many species. She believes that the cockroaches have 
evolved along two divergent phyletic lines and groups them into two superfamilies, 
the Blaberoidea and Blattoidea. She demonstrates that the two primitive families 
Cryptocercidae and Polyphagidae bear resemblance to termites and to each other. 
The value of the use of the several-character-system method is excellently illus- 
trated in the case of Cryptocercus punctulatus, which is otherwise thought to 
stand alone. This study is an excellent example of what can be done with good 
hypotheses, adequate facilities, and availability of live material. Miss McKittrick 
has made a commendable contribution to our knowledge of cockroaches and has 
set a high standard for future workers to follow. — David C. Rentz, University of 
California, Berkeley. 
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Experimental Entomology. K. W. Cummins, L. D. Miller, N. A. Smith, and R. 

M. Fox. Reinliold Publishing Corporation, New York. VII -|- 176 pages, illus. 
1965. $6.50. 

The purpose of this book is to introduce students of entomology to some funda- 
mental biological processes through the application of contemporary methods uti- 
lized in other branches of biology. This purpose is accomplished by means of 
exercises in solving particular biological problems and by emphasizing the use of 
living animals. Although it has been written primarily as a laboratory guide for 
university courses in general entomology, the authors state it should serve also as 
a useful guide for special projects and as an introduction to entomological research 
at any level. Information on techniques and material is given in an appendix. The 
references are numerous. 

The first chapter is designed to familiarize the reader with the anatomy of the 
insects to be used in later exercises. Consideration is given to the external struc- 
ture of the adult giant cockroach, the adult fruit fly, the adult flour beetle, and 
the caddis fly larva. The internal structure of the caddis fly larva and the cock- 
roach head is also considered. There is an exercise on handling lepidopteran 
genitalia. This chapter ends with a discussion of morphological diversity in vari- 
ous arthropod groups. 

In chapter two, which deals with systematics, the construction and use of keys 
are examined and there are exercises stressing the role of behavioral and physiolo- 
gical characters in taxonomy. Seventeen of the 24 pages are given over to keys 
and nine of these are devoted to the keying of caddis fly larval cases. The be- 
havioral and physiological characters, e.g., sound production, mating, biochemical 
identification, are considered in five pages. One may ask what is meant by tbe 
clause (page 25) “A common misconception to the contrary notwithstanding. . . .” 

The eight-page chapter on genetics deals with the Chi-square test, single gene 
crosses, polytene chromosomes, and sex determination in Hahrobracon. Some pro- 
vocative questions are presented to the reader in this section. 

The 41 pages of the physiology section include experiments on (1) sensory 
perception, e.g., sex attraction, taste responses, food plant selection, photorecep- 
tion, temperature and humidity responses; (2) blood; (3) respiration; (4) 
temperature coefficient; (5) nervous system; and (6) hormones. Some of these 
experiments would probably prove rigorous for an undergraduate in general ento- 
mology. 

Chapter five is concerned with behavior. Nine pages are devoted to case-build- 
ing in caddis flies, one page to Drosophila courtship, two pages to auditory com- 
munication in Orthoptera and three pages to web orientation and web-building in 
spiders. The introduction to this chapter pays homage to Jean Henri Fabre as 
being “. . . the backyard entomologist par excellence. . . .” The author states that 
“with the development and utilization of new techniques, Fabre’s original natural 
history approach to behavior has evolved into an experimental science.” This em- 
phasis on Fabre’s natural history approach seems misplaced, particularly in a 
chapter dealing with experimental behavior. Fabre was an ingenious experimenter 
as well as an extraordinary observer. Dr. W. R. Thompson remarks on Fabre as 
an experimentalist and quotes Professors L. E. Bouvier and William Morton 
Wheeler as agreeing that “Fabre was the founder of the experimental study of 
insect behavior.” 
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The ecology chapter examines population analysis, trophic relations, and ener- 
getics. The experimental material is not always clearly related to the basic 
principles being considered. In the case of population sampling with an ultra- 
violet light it would have been useful (a) to distinguish between relative and 
absolute population measurement, (b) to discuss what this exercise illustrates, 
and (c) to consider the sampling limitations of an attraction type of trap. In the 
section considering interspecific competition the impression is given that exploita- 
tion operates only when the limiting resource is food. 

The main value of this book lies in its being a useful reference for special 
projects and as an “idea box” rather than in being a laboratory guide in general 
entomology. In a number of cases the fundamental principle under consideration 
could have been illustrated by a less elaborate experiment. The authors are to be 
commended for attempting to teach entomology as a living science, as an act of dis- 
covery. — Maurice J. Tauber, University of California, Berkeley. 
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Plagued by mites who seem to thrive on phosphate? Get ARAMITE®, 
effective, approved miticide. Tests in the field for the past twelve 
years prove aramite kills a wide variety of mites, including those who 
resist phosphate, and not one has developed a resistance to aramite. 
Applied as a wet spray or dust, aramite has a long residual. It kills 
both nymph and adult mites on cotton, ornamentals, fruit and shade 
trees. Approved for mite control of cotton, aramite is safe to use and 
does not harm bees or other beneficial insects. For effective, economical 
mite control, order aramite from your local supplier. 
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Notes on Triepeolus remigatus (Fabricius), a ‘‘Cuckoo Bee” 

Parasite of the Squash Bee, Xenoglossa strenua (Cresson) 

(Hymenoptera : Apoidea) 

George E. Bohart 

Entomology Research Division, Agricultural Research Service, U. S. Dept. Agric., 
Logan, Utah, in cooperation with the Utah Agricultural Experiment Station 


Xenoglossa strenua (Cresson) is a large tawny-colored bee whose 
range (Hurd and Linsley, 1964) is transcontinental from Maryland 
and Florida west to southern California and south to Durango, Mexico. 
It limits its pollen collecting to the genus Curcurbita and nests in bare 
or nearly bare areas of flat ground near its host plants. Data on its 
flower visiting and nest building habits and developmental stages have 
been published (Bohart, 1964). The following observations of its 
“cuckoo bee” parasites were made at the Agricultural Research Center 
at Beltsville, Maryland. 

Triepeolus remigatus (Fabricius) is a large species (about 14 mm 
long) . The characteristic color pattern on the first two metasomal 
tergites and the longitudinal pale marks on the mesonotum distinguish 
it from other species in the genus (Fig. 1). It ranges through the 
same states inhabited by Xenoglossa strenua and is probably parasitic 
on it throughout this extensive territory. 

During August 1957, at Beltsville, both sexes of adult T. remigatus 
were seen investigating the ground surface in the vicinity of a squash 
patch. Although X. strenua was commonly seen early in the morning on 
the squash flowers, T. remigatus was not found visiting flowers. 

An X. strenua nest in which a female T. remigatus had been seen to 
stay for several minutes was excavated. Tbe first cell examined had an 
apparently unaltered ceiling and no external evidence of parasitism. 
An egg of X. strenua was situated on the pollen mass. As judged hy 
the dry crumbs on top of the otherwise moist food mass, oviposition 
had just occurred. About 3 mm below the neck of the cell, a Triepeolus 
egg had been placed at right angles to the cell wall and was extended 
through it. The anterior end of the egg was nearly flat, had several 
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Fig. 1. Adult female of Triepeolus remigatus Fabricius. 
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Fig. 2 (upper left). Egg membrane in wall of host cell. Fig. 3 (middle left) 
Egg in wall of host cell. Fig. 4 (lower left) Fourth instar larva in cell shortly 
after molting. Fig. 5 (right) Prepupa in host cell showing fecal pattern. 


circular wrinkles, and was flush with the wall (Fig. 3). It was 2 mm 
long, approximately 0.48 mm wide, and roughly cylindrical. When 
examined in the lab, the egg showed numerous closely spaced annula- 
tions (Fig. 8) . The next day, however, after being in a moist petri dish, 
the annulations had nearly disappeared. Apparently the egg can lose 
or absorb moisture depending upon the amount of moisture in the cell 
or its wall. 

How the egg had been deposited in the cell wall in the position noted 
with no cavity or other sign leading to it is a mystery. Apparently a 
cylindrical hole just accommodating the egg had been made from the 
inside of the X. strenua cell before oviposition took place. Other species 
of Triepeolus have been seen to oviposit in a similar manner (personal 
observation). The adult female of this and other species of Triepeolus 
have a pair of long booklet-bearing arms of the sixth metasomal sternum 
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Fig. 6 (left) Prepupa showing remnants of earlier instar exuvia. Fig. 7 (right) 
Full-grown larva in lateral view. 

flanking the sting (Fig. 1) . These arms must be used in the oviposition 
process in some as yet unknown fashion. 

The following descriptions of eggs and larvae are generalizations 
based on observations of a number of specimens. The position of the 
T. remigatus egg in the cell wall indicates that the larva forces its way 
out of the anterior end of the egg, leaving the membrane imbedded 
in the wall (Fig. 2), and then proceeds down the waxy surface of the 
cell and across the food mass to the egg of its host. This method of 
hatching appears to be unique to nomadine bees and is undoubtedly 
associated with the mobility of the first instar that characterizes most 
parasitic bees (see Tinsley and MacSwain, 1955). The mobility of 


Fig. 8. Egg in lateral view (before absorption of water). Fig. 9. First instar 
larva in dorsal view. Fig. 10. First instar larva — ^head capsule in ventral view. 
Fig. 11. First instar larva — ^head capsule in lateral view. Fig. 12. Second instar 
larva^ — ^head capsule in lateral view. Fig. 13. Second instar larva — ^head capsule 
in dorsal view. Fig. 14. Second instar larva — head capsule in ventral view. Fig. 15. 
Full-grown larva — spiracle in anterior view and in longitudinal section. Fig. 16. 
Full-grown larva — spiracle in interior view. 
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Fig. 17. Full-grown larva — head capsule in lateral view. Fig. 18. Full-grown 
larva — head capsule in anterior view. Fig. 19. Full-grown larva — mandihle in 
interior view. Fig. 20. Full-grown larva — mandihle in ventral view. 


first instar T. remigatus is obviously facilitated by its narrow body 
form and lateral segmental lobes (Fig. 9). The large head with its 
long, sickle-shaped mandibles (Figs. 10 and 11) adapted for crushing 
the host egg is probably also used for combat with other first instar 
T. remigatus. In several of the excavated X. strenua nests I found one 
or two dead first instar T. remigatus in addition to a cast skin and a 
more advanced stage feeding on the pollen. No purpose is known 
for the pair of long, palpus-like labral lobes between the mandibles. 
Another remarkable feature of the first instar larva is the pair of long 
labial palpi on the ventral side of the head. I was unable to find any 
maxillary palpi. 

The second instar (3 to 4 mm long) has a similar body form to the 
first, but the lateral segmental lobes (except the posterior ones) are 
less well developed. However, the lateral lobes are probably more pro- 
nounced in freshly molted individuals than in the ones I observed, which 
were nearly ready for their second molt. The second instar head cap- 
sule is drastically altered (Figs. 12, 13, 14). The most prominent 


October 1966] 


BOHART CUCKOO BEE BIOLOGY 


261 


structural features of the first instar head capsule (mandibles, labral 
lobes, and labial palpi) are much reduced in the second instar but, 
even so, are much more highly developed than is usual for bee larvae. 
It is not clear whether the size and shape of these structures in the 
second instar indicate a special function or merely represent a grad- 
uated step in the extreme change from the condition of the first to that 
of the third instar. 

The third instar is much broader than the first or second, but the 
lateral lobes are almost as prominent as in the second. Its head capsule 
is essentially like that of the fourth instar. Shortly before molting, 
larvae in this stage are about 6 mm long. 

The fourth instar grows rapidly until it reaches about 18 mm in 
length. At first the segmental lobes are moderately prominent (Fig. 
4), but when full-grown the larva becomes smooth and shiny (Fig. 7). 
In this stage it can be differentiated from the X. strenua larva by its 
less mobile thoracic region and by the less prominent conical projection 
of the apical abdominal segment. Among the features that distinguish 
it as a Triepeolus are the narrow mandibular apices (Figs. 19, 20) 
and the large, heavily armored spiracles (Fig. 5). Similar spiracles are 
found in other Nomadinae, but they differ in detail among the various 
genera (Michener, 1953). 

The head capsule differs from that drawn by Michener (1953) for 
Triepeolus (undetermined species) in having no labial palpus (Figs. 
17, 18) and a different curvature of the mandibular tooth (Figs. 19, 
20) . The spiracle differs primarily in having longer, more numerous 
spines in the atrium (Fig. 15). An interior view of the atrium showing 
the spine insertions is particularly striking (Fig. 16) . 

T. remigatus larva spins no cocoon and waits for perhaps a day after 
feeding before depositing feces. These are pressed against the walls of 
the cell as vertical, flattened, overlapping strips. The heaviest accumu- 
lation is in an equatorial belt (Fig. 5). After defecating, the larva 
becomes rigid with its abdomen straight and its thorax bent strongly 
forward. The prothorax and head are bent downward. The larva is 
now dorsoventrally flattened and its lateral abdominal lobes are prom- 
inent. At this stage the 10 pairs of large spiracles look like shiny hemi- 
spherical buttons (Fig. 5) . In ventral view the early instar exuvia are 
usually still attached to the anterior abdominal region (Fig. 6) . 
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Five New Species of Phalangoclidae from California 

(Opiliones) 

Thomas S. Briggs and Kevin Hom 

Galileo High School, Lux Laboratory, San Francisco 

A winter reconnaissance of various habitats in northern and central 
California revealed several undescribed phalangodids of unusually small 
size. The results of this study are further indication that these arachnids 
are worthy of continued research. They are predictably located and 
are often the major if not the sole occupant of their restrictive under- 
surface habitat. Several important populations are now being threatened 
by suburban development. 

Application of the limited characters for generic classification used 
by Goodnight and Goodnight (1953) in their study of the Mexican 
Phalangodidae indicated that this collection belonged in genus Sitalcina 
Banks although some of these new species have an unusually small 
number of tarsal segments on the second pair of legs. All specimens 
of Sitalcina examined by the authors possessed the calcaneus and 
astragulus divisions of the femora and metatarsi on all legs. These 
divisions were described as absent from the metatarsi of the species of 
Sitalcina reported by Goodnight and Goodnight (1942). 

The characters of Sitalcina are revised as follows to accommodate 
the broadened generic characters of 1953 (op. cit.) : 

Sitalcina Banks, 1911 

Sitalces (part) Banks, 1893. Trans. Amer. Ent. Soc., 20: 15. 

Metapachylus Banks, 1909. Proc. Acad. Nat. Sci. Philadelphia, 61: 230. 

Sitalcina Banks, 1911. Pomona Jour. Ent., 3: 412^21. 

Goodnight and Goodnight, 1942. Amer. Mus. Novitates, No. 1188, p. 8. 
Paramitraceras (part) Roewer, 1912. Arch. Naturg., 77A: 155. 

Pachylicus (part) Roewer, 1923. Die Webernechte der Erde, p. 118. 
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First tarsus with three segments; distitarsus of first leg with two segments, of 
second with two or three; maxillary lobe of second coxa without a ventral projec- 
tion; palpus with moderate ventral spination. Eye tubercle on anterior margin 
of cephalothorax, without spines, smooth or with tubercles. Dorsum with five 
distinct areas, boundaries parallel to one another; first area without a median 
line; all dorsal areas and free tergites without median spines. Abdomen uniformly 
rounded caudad. Metatarsi of legs divided into astragali and calcanea. 

Type Species. — Sitalcina californicus (Banks). 

Key to Species of Sitalcina 


1. Second tarsus with four or five segments 2 

Second tarsus with three segments sequoia, new species 

2. Second tarsus with four segments 3 

Second tarsus with five segments 5 

3. Fourth tarsus with four segments 4 

Fourth tarsus with five segments serpentinea, new species 

4. Width of eye tubercle one-fifth maximum width of abdomen minor, new species 

Width of eye tubercle one-third maximum width of abdomen 

tiburona, new species 


5. Third tarsus with five segments 6 

Third tarsus with four segments kaweahensis, new species 

6. Eye tubercle in the form of a pointed cone, slanting anteriorly 

- californicus (Banks) 

Eye tubercle in a different form 7 

7. Eye tubercle in the form of a rounded cone, bearing dorsal teeth 

cockerelli Goodnight and Goodnight 

Eye tubercle in the fonu of a rounded cone, without teeth 

- lobatus Goodnight and Goodnight 

The following descriptions were based on holotypes and allotypes 

stained with eosin yellow on Canada balsam slides. Paratypes were 
preserved in a solution 8% in acetic acid, 5% in glycerine, 26% in water 
and 61% in isopropyl alcohol. 


Sitalcina minor Briggs and Hom, new species 

(Figs. 3 and 8, PL I) 


Female. — Total body length, 1.14 mm. Cephalothorax, 0.33 mm. Width of body 
at widest portion, 0.77 mm. Width of eye tubercle, 0.14 mm. Length of eye 
tubercle, 0.08 mm. 



I 

II 

III 

IV 

Palpus 

Trochanter 

0.11 mm 

0.11 mm 

0.17 mm 

0.17 mm 

0.13 mm 

Femur 

0.39 

0.48 

0.36 

0.54 

0.30 

Patella 

0.19 

0.20 

0.17 

0.20 

0.19 

Tibia 

0.28 

0.44 

0.34 

0.44 

0.20 

Metatarsus 

0.25 

0.34 

0.39 

0.56 


Tarsus 

0.27 

0.59 

0.27 

0.34 

0.19 

Total 

1.49 mm 

2.16 mm 

1.70 mm 

2.25 mm 

1.01 mm 
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3 



p. OSmm^ 3 


7 


Plate I. Fig. 1, Sitalciiia kaweahensis, dorsum; Fig. 2, 5. tiburona, dorsum; 
Fig. 3, S. minor, dorsum; Fig. 4, S. tiburona, ventral view of left palpus; Fig. 5, S. 
kaweahensis, ventral view of left palpus; Fig. 6, S. tiburona, lateral view of 
cephalotlrorax ; Fig. 7, S. kaweahensis, lateral view of cephalothorax ; Fig. 8, S. 
minor, lateral view of cephalothorax. 




Dorsum finely granulate, without tubercles. Eye tubercle elliptical, broader 
than long; profile descends rapidly posteriorly. Eyes and corneal lenses absent. 
Five parallel dorsal areas apparent in lateral view. Anterior margin of fourth coxa 
and posterior margin of second coxa with prominent tubercles. 

Fine granulations on legs terminate abruptly at calcaneus of metatarsus. 
Tarsal segments: 3-4-4-4. Distitarsus of 2nd pair of legs with 3 segments. 
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Palpus armed as in Fig. 4, Plate I. 

Body concolorous yellow-orange with venter and tarsi somewhat lighter than 
dorsum. 

Male almost identical in appearance to female. 

Holotype female^ allotype male and ten paratypes. — Spring 0.75 
MILE NORTH OF CRYSTAL SPRINGS DaM ON COUNTY ROAD No. 14, SaN 
Mateo County, California, 23 January 1966, K. Hom and T. Briggs. 
Topotypes collected 19 February 1966. One paratype one mile NW 
Morgan Hill, Santa Clara County, California, 26 February 1966, K. 
Hom. Numerous paratypes from marshy slope on west side of Silver 
Creek Road, 5 miles SE of Tully Road, San Jose, Santa Clara County, 
California, 27 February 1966, T. Briggs and C. Fox. Several paratypes 
from marshy slope % mile NW Santa Teresa Park, Santa Clara County, 
California, 27 February 1966. Holotype and allotype deposited in the 
collection of the California Academy of Sciences. Ten paratypes depos- 
ited in the collection of the American Museum of Natural History. 

Sitalcina tiburona Briggs and Hom, new species 

(Figs. 2 and 6, PI. I) 

Female. — Total body length, 1.17 mm. Cephalo thorax, 0.49 mm. Width of 
body at widest portion, 0.82 mm. Width of eye tubercle, 0.28 mm. Length of 
eye tubercle, 0.25 mm. 



I 

II 

III 

IV 

Palpus 

Trochanter 

0.16 mm 

0.13 mm 

0.16 mm 

0.16 mm 

0.20 mm 

Femur 

0.54 

0.60 

0.46 

0.60 

0.40 

Patella 

0.22 

0.24 

0.17 

0.24 

0.22 

Tibia 

0.34 

0.50 

0.34 

0.50 

0.27 

Metatarsus 

0.34 

0.43 

0.43 

0.62 


Tarsus 

0.39 

0.65 

0.34 

0.38 

0.27 

Total 

1.99 mm 

2.55 mm 

1.90 mm 

2.50 mm 

1.36 mm 


Dorsum finely granulate, without tubercles. Eye tubercle oval, bluntly pointed 
anteriorly, about same length as width; profile descends gently posteriorly. Eyes 
and corneal lenses absent. Five dorsal areas apparent in lateral view. 

Fine granulations on legs terminate abruptly at calcaneus of metatarsus. Tarsal 
segments: 3-4-4-4. Distitarsus of 2nd pair of legs with 3 segments. 

Palpus armed as in Fig. 4, Plate I. 

Body concolorous yellow-orange with venter and tarsi somewhat lighter than 
dorsum. 

Male almost identical in external appearance to female. 

Holotype female, allotype male and ten paratypes. — Springs about 
V2 MILE DUE NORTHEAST OF BeL AiRE ScHOOL, TiBURON, MaRIN CoUNTY, 
California, 15 January 1966, T. Briggs and K. Hom. Topotypes col- 
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Plate II. Fig. 1, Sitalcina serpentinea, lateral view of cephalothorax ; Fig. 2, 
S. serpentinea, dorsum; Fig. 3, S. sequoia, lateral view of cephalo thorax ; Fig. 4, 
S. sequoia, dorsum. 


lected 22 January 1966, T. Briggs, K. Horn and A. Jung. Additional 
paratypes from % mile due south of El Campo, Tiburon Peninsula, 
Marin County, California, 22 January 1966, K. Horn. Holotype and 
allotype deposited in the collection of the California Academy of Sci- 
ences. Ten paratypes deposited in the collection of the American Mu- 
seum of Natural History. 

Sitalcina kaweahensis Briggs and Horn, new species 

(Figs. 1, 5 and 7, PI. I) 

Total body length, 1.47 mm. Cephalothorax, 0.39 mm. Width of body at 
widest portion, 0.92 mm. Width of eye tubercle, 0.20 mm. Length of eye tubercle, 
0.17 mm. 




October 1966] briggs and hom — new phalangodidae 267 



I 

II 

III 

IV 

Palpus 

Trochanter 

0.09 mm 

0.11 mm 

0.17 mm 

0.16 mm 

0.10 mm 

Femur 

0.39 

0.56 

0.34 

0.54 

0.29 

Patella 

0.20 

0.21 

0.17 

0.23 

0.20 

Tibia 

0.30 

0.47 

0.34 

0.50 

0.21 

Metatarsus 

0.33 

0.44 

0.43 

0.59 


Tarsus 

0.29 

0.50 

0.30 

0.33 

0.21 

Total 

1.60 mm 

2.29 mm 

1.75 mm 

2.35 mm 

1.01 mm 


Dorsum finely granulate, with parallel rows of small tubercles on dorsal areas. 
Posterior margins of tergites bear groups of tubercles which give them a slightly 
lobate appearance. Eye tubercle in the form of a pointed cone with eyes near 
base. Five dorsal areas present. Posterior margin of second and anterior margin 
of fourth coxa with small tubercles. 

Fine granulations on legs terminate abruptly at calcaneus of metatarsus. Tarsal 
segments: 3-5-4-5. Distitarsus of 2nd pair of legs with 3 segments. 

Palpus armed as in Fig. 5, Plate I. 

Body concolorous yellow-orange with venter and tarsi somewhat lighter than 
dorsum. 

Male almost identical in external appearance to female, but with blunt dorsal 
spur on palpal tarsus. 

Holotype female, allotype male and two paratypes. — Under granitic 
ROCKS 0.3 MILE NORTH JUNCTION OF WOODLAKE— LeMONCOVE ROAD 
ON ROAD TO Badger, Tulare County, California, 26 November 1965, 
T. Briggs and V. Lee. Two topotypes collected 8 April 1966, K. Hom. 
One specimen 0.3 mile east of Steve Barton Pt., Kaweah Reservoir, 
Tulare County, California, 26 November 1965, V. Lee. Holotype and 
allotype deposited in the collection of the California Academy of Sci- 
ences. Two paratypes deposited in the collection of the American 
Museum of Natural History. 

Sitalcina sequoia Briggs and Hom, new species 

(Figs. 3 and 4, PI. II) 


Female. — Total body length, 1.04 mm. Cephalothorax, 0.35 mm. Width of 
body at widest portion, 0.77 mm. Width of eye tubercle, 0.17 mm. Length of 
eye tubercle, 0.13 mm. 



I 

II 

III 

IV 

Palpus 

Trochanter 

0.09 mm 

0.09 mm 

0.11 mm 

0.11 mm 

0.09 mm 

Femur 

0.31 

0.41 

0.31 

0.43 

0.21 

Patella 

0.17 

0.16 

0.14 

0.17 

0.14 

Tibia 

0.21 

0.36 

0.26 

0.29 

0.17 

Metatarsus 

0.23 

0.33 

0.33 

0.50 


Tarsus 

0.26 

0.43 

0.16 

0.27 

0.17 

Total 

1.27 mm 

1.78 mm 

1.31 mm 

1.77 mm 

0.78 mm 
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Dorsum finely granulate, with parallel rows of small tubercles on dorsal areas. 
Eye tubercle oval, truncate posteriorly; profile descends rapidly anteriorly; eyes 
present near base. Five dorsal areas apparent in lateral view. Anterior margin 
of cephalothorax with two teeth on each side. Posterior margin of second and 
anterior margin of fourth coxa with tubercles. 

Fine granulations on legs terminate abruptly at calcaneus of metatarsus. Tarsal 
segments: 3-3-4-4. Distitarsus of 2nd leg with only 2 segments. 

Palpus armed as in Fig. 4, Plate I. 

Body concolorous yellow-orange with venter and tarsi somewhat lighter than 
dorsum. 

Male almost identical in external appearance to female. 

Holotype female, allotype male and six paratypes. — Under logs 2.3 
MILES SOUTH PlERCY, MeNDOCINO CoUNTY, CALIFORNIA, 13 March 
1966, K. Horn and T. Briggs. Additional paratypes from Underwood 
Park, Mendocino County, California, 13 March 1966, K. Horn; 2.4 
miles south Garberville, Humboldt County, California, K. Horn and T. 
Briggs. Holotype and allotype deposited in the collection of the 
California Academy of Sciences. Six paratypes deposited in the collec- 
tion of the American Museum of Natural History. 

Sitalcina serpentinea Briggs and Horn, new species 

(Figs. 1 and 2, PI. II) 


Female. — Total body length, 1.37 mm. Cephalothorax, 0.43 mm. Width of 
body at widest portion, 1.02 mm. Width of eye tubercle, 0.19 mm. Length of eye 
tubercle, 0.19 mm. 



I 

II 

III 

IV 

Palpus 

Trochanter 

0.10 mm 

0.13 mm 

0.13 mm 

0.16 mm 

0.14 mm 

Femur 

0.27 

0.43 

0.36 

0.66 

0.24 

Patella 

0.21 

0.21 

0.20 

0.21 

0.17 

Tibia 

0.33 

0.51 

0.36 

0.54 

0.24 

Metatarsus 

0.37 

0.49 

0.47 

0.61 


Tarsus 

0.27 

0.57 

0.24 

0.34 

0.17 

Total 

1.55 mm 

2.34 mm 

1.76 mm 

2.52 mm 

0.96 mm 


Dorsum with parallel rows of tubercles on dorsal areas, anterior margin of 
tergites dentate, cephalothorax with tubercular central elevation. Eye tubercle a 
rounded mound, irregularly tuberculate, corneal lenses present on tubercle but 
without eyes. Anterior margin of cephalothorax with 3 teeth on each side. 
Posterior margin of second and anterior margin of fourth coxa with tubercles. 

Fine granulations on legs terminate abruptly at calcaneus of metatarsus. Tarsal 
segments: 3-4-4-5. Distitarsus of 2nd leg with 3 segments. 

Palpus armed as in Fig. 4, Plate I. 

Body concolorous yellow-orange with venter and tarsi somewhat lighter than 
dorsum. 

Male almost identical in external appearance to female, but usually of smaller 


size. 
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Holotype female^ allotype male and six paratypes, under serpentine 
ON MARSHY SLOPE NEAR WEST SIDE OF SiLVER CrEEK RoAD, 5 MILES 
SOUTHEAST OF TULLY RoAD, SaN JoSE, SaNTA ClARA CoUNTY, CALI- 
FORNIA, 27 February 1966, T. Briggs and C. Fox. Two paratypes be- 
neath serpentine boulders on north slope of hill in Santa Teresa Park, 
Santa Clara County, California, 19 February 1966, K. Hom and A. 
Jung. Holotype and allotype deposited in the collection of the Cali- 
fornia Academy of Sciences. Four paratypes deposited in the collection 
of the American Museum of Natural History. 

Ecological Notes 

Four of these phalangodids [Sitalcina kaweahensis, S. tiburona, S. 
minor, and S. serpentinea) were found exclusively under moist rocks 
in an open hill— grassland habitat. They resembled slow-moving orange 
mites almost always clinging to the undersurface of the rock. The 
unique blind species (S. tiburona, S. minor, S. serpentinea) were found 
under serpentine rocks near permanent springs in regions of serpentine 
bedrock. These seemed restricted in range to a few San Francisco Bay 
Area localities. The phalangodids were often found in groups of two or 
more. A mating pair of Sitalcina minor was observed one mile SW of 
Santa Teresa Park, Santa Clara County on 27 February 1966. The 
number of the phalangodids found on the undersurface of rocks dimin- 
ished at the end of March and was apparently nil at the end of April. 
A few mixed populations were discovered: Sitalcina cockerelli was 
found at each locality where Sitalcina sequoia was taken. They were 
often found together on the undersurface of logs and occasionally under 
rocks. Sitalcina minor populations were observed under the same rocks 
as Sitalcina serpentinea at the Silver Creek locality. 

Literature Cited 

Goodnight, C. J. and M. L. Goodnight. 1942. New Phalangodidae (Phalan- 
gida) from the United States. Amer. Mus. Novitates, No. 1188, p. 
1-18. 

1953. The opilionid fauna of Chiapas, Mexico, and adjacent areas (Arach- 
noidea, Opiliones). Amer. Mus. Novitates, No. 1610, p. 1-81. 


270 


THE PAN-PACIFIC ENTOMOLOGIST [vOL. 42, NO. 4 


A New Schizomid Whip-Scorpion from California 
with Notes on the Others 

(Uropygi : Schizomidae) 


Thomas S. Briggs and Kevin Hom 

Galileo High School Lux Laboratory, San Francisco 


Three whip-scorpions of genus Trithyreus have been reported from 
the United States, two from Southern California and one from Arizona. 
These interesting arachnids, together with the new species herein de- 
scribed, appear to be relics of the temperate region which has become 
the Sonoran Desert. Some of the known populations have been isolated 
in moist desert canyons or damp coastal forests long enough to show 
taxonomic variation even though their distance of separation may be 
slight. We encountered the new Trithyreus in Borrego Palm Canyon, 
about 25 miles from a well known population of Trithyreus pentapeltis 
near Palm Springs, California. 

The authors are grateful to Dr. Paul H. Arnaud of the California 
Academy of Sciences and to the California State Park System for mak- 
ing the descriptive work possible. 

The species of male Trithyreus known in the United States can be 
distinguished by the following key: 

1. Flagellum long, subtriangular pentapeltis (Cook, 1899) 

Flagellum club shaped 2 

2. Flagellum trilobed, median lobe projects dorsad wessoni Chamberlin, 1939 

Flagellum not trilobed as above 3 

3. Mesal spur located apically on tibia of pedipalp, flagellum a rotundate 

hexagon belkini McDonald and Hogue, 1957 

No mesal spur on tibia of pedipalp, flagellum pentagonal 

borregoensis, new species 

Trithyreus borregoensis Briggs and Hom, new species 

The following description is based on the holotype male and allotype 
female preserved in a solution 8% in acetic acid, 5% in glycerine, 
26% in water and 61% in isopropyl alcohol. 

Male. — Body length (apex of carapace to tip of flagellum), 5.82 mm. Color . — 
Body sclerites light brown; anterior margin of carapace reddish brown; chelic- 
erae reddish brown; legs (including coxae) reddish brown, as light as body 
sclerites; setae reddish brown. Cephalothorax.- — Eye spots present but vague; 
carapace strongly convex, extending to a point anteromedially; mesopeltidia two 
narrow triangular plates pointed medially; second thoracic tergite narrowly 
bisected medially, posterior margin not strongly indented at suture, posterolateral 
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Plate 1. Trithyreus borregoensis, male. Fig. 1, dorsum with appendages omitted; 
Fig. 2, venter with appendages omitted; Fig. 3, 4, and 5, dorsal, lateral and ventral 
views of flagellum, respectively. 


margins convex; third thoracic tergite chevron shaped, bearing two setae, each 
preceded by two minute tubercles; sternum subtriangular with two elongate setae 
on anterior margin, apex of sternum between second coxae, basal angles rounded. 
Chelicerae . — Chelicerae possess both feathered and curved setae. Pedipalps . — 
Trochanter produced distally, ventral margin of process gently convex and hirsute; 
tibiae with two adjacent spinate setae distad, tibial spur absent; coxa with 
maxillary process bearing a spur and both feathered and curved setae. Legs . — 
Legs hirsute, apical hairs of tibiae normal; second coxae with distal spur; fourth 
femur robust with proximal portion of dorsal margin convex. Measurements listed 
give the linear distance between midpoints of joints. 
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Plate 11. Trithyreus borregoensis. Fig. 1, outer lateral view of male pedipalp; 
Fig. 2, outer lateral view of female pedipalpal trochanter; Fig. 3, lateral view of 
female flagellum; Fig. 4, inner lateral view of male pedipalpal tibia. 



I 

11 

III 

IV 

Pedipalp 

Coxa 

0.74 mm 

0.50 mm 

0.44 mm 

0.38 mm 

0.71 mm 

Trochanter 

0.38 

0.21 

0.27 

0.44 

0.31 

Femur 

1.47 

0.92 

0.88 

1.47 

0.55 

Patella 

2.06 

0.56 

0.35 

0.53 

0.68 

Tibia 

1.54 

0.74 

0.62 

1.15 

0.57 

Basitarsus 

0.53 

0.65 

0.53 

0.74 


Tarsus 

0.74 

0.44 

0.44 

0.44 

0.44 

Total 

7.46 mm 

4.02 mm 

3.53 mm 

5.15 mm 

3.26 mm 
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Abdomen. — Eleven tergites with a pair of mesal setae on each; eleventh tergite 
with a conical process having two setae on anterior margin of juncture. Flagel- 
lum. — Suboval in lateral view, pentagonal in dorsal view; length (including 
stalk) : 0.55 mm, width: 0.54 mm, height: 0.29 mm, length of stalk: 0.09 mm. 

Female. — Body length (apex of carapace to tip of flagellum), 5.85 mm. Simi- 
lar to the male in all aspects not noted as follows: Color slightly darker than 
male; pedipalpal trochanter also produced distally; pedipalpal tibia without distal 
spinate setae; flagellum typical for Trithyreus, 0.38 mm long; lengths of append- 
ages given as follows: 



I 

H 

HI 

IV 

Pedipalp 

Coxa 

0.74 mm 

0.53 mm 

0.38 mm 

0.44 mm 

0.76 mm 

Trochanter 

0.44 

0.24 

0.29 

0.41 

0.29 

Femur 

1.47 

1.00 

0.88 

1.32 

0.59 

Patella 

1.85 

0.62 

0.50 

0.62 

0.59 

Tibia 

1.35 

0.74 

0.62 

1.12 

0.53 

Basitarsus 

0.41 

0.56 

0.56 

0.88 


Tarsus 

0.71 

0.41 

0.41 

0.53 

0.44 

Total 

6.97 mm 

4.10 mm 

3.64 mm 

5.32 mm 

3.20 mm 


Holotype male; allotype female. — Under rocks in palm and syca- 
more DEBRIS NEAR STREAM IN BORREGO PaLM CaNYON, AnZA-BoRREGO 
Desert State Park, San Diego County, California, 4 April 1966. 
One juvenile specimen sifted from leaf litter at same locality, 4 April 
1966. Holotype and allotype deposited in the collection of the California 
Academy of Sciences. Types were collected by K. Hom and T. Briggs. 

Trithyreus pentapeltis (Cook) 

Hubbardia pentapeltis Cook, 1899. Proc. Ent. Soc. Washington, 4: 249-261. 
Trithyreus pentapeltis (Cook), Hansen and Sorensen, 1905. Arkiv. Zook, 2: 3-5. 

New records. — San Clemente, California, 20 December 1965, sifted 
from toyon litter (K. Hom, T. Briggs and D. Owyang) ; 11.4 miles SW 
Lower San Juan Camp, Cleveland Nat. Forest, Orange County, Cali- 
fornia, 20 December 1965, sifted from oak litter (T. Briggs, V. Lee, D. 
Owyang and K. Hom) . 


T rithyreus helkini McDonald and Hogue 

Trithyreus belkini. — McDonald and Hogue, 1957. Amer. Mus. Novitates, No. 1834. 

McDonald and Hogue (1957) described two male Trithyreus belkini 
from Topanga Canyon and noted that the trochanters of their pedipalpi 
resembled the broad, distally produced trochanter of the female pedipalp 
instead of the narrow, elongate pedipalpal trochanter of the male types 
from other canyons in the Santa Monica Mountains. This variation was 
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also noted for these additional male specimens from Topanga Canyon: 
4.7 miles N Topanga Beach, Topanga Canyon, Los Angeles County, 
California; two males, 19 December 1965 and 7 April 1966 (T. Briggs 
and V. Lee) . 

Food Habits 

Several adult female Trithyreus pentapeltis were maintained in the 
laboratory for more than seven months in a small jar with a wet sponge 
on the bottom. Initially they were observed to feed on the viscera of 
sliced Tenebrio molitor larvae, but they seemed to prefer very small 
termites. Three specimens survived for five months without food. 


Oregon Diplotaxis with Descriptions of the Larvae of Four 

Common Species and Notes on Biology^ 

(Coleoptera: Scarabaeidae) 

Paul 0. Ritcher 

Oregon State University, Corvallis‘S 


Five species of the melolonthine genus Diplotaxis were listed in 
Vaurie’s 1960 monograph as occurring in Oregon. These were Diplo- 
taxis hrevicollis LeConte, D. conformis Fall, D. ohscura LeConte, D. 
subangulata LeConte, and D. tenebrosa Fall. In 1962, three additional 
species, D. insignis LeConte, D. residua Fall, and D. sierras Fall, were 
listed from Oregon (Vaurie, 1962) making a total of eight species now 
known to occur in the state. 

Diplotaxis are rarely taken in western Oregon but are quite common 
in the desert areas of Oregon, east of the Cascade Mountains. Diplotaxis 
brevicollis, D. obscura, D. sierrae, and D. subangulata are sometimes 
abundant while D. insignis is uncommon. D. conformis, D. tenebrosa 
Fall, and D. residua Fall are rare. 

D. sierrae is most abundant in the juniper country of Deschutes 
County, between Redmond and Bend, Oregon, and is locally abundant 
in Crook County. D. subangulata is quite abundant in Umatilla and 
Lake counties while D. insignis is known only from Lake County, east 


^ Technical Paper No. 2134, Oregon Agricultural Experiment Station. This investigation was sup- 
ported in part by grants G 17935 and GB 3586 from the National Science Foundation. 

^ The assistance of Charles Baker and Nandini Rajadhyaksha is gratefully acknowledged. 
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of Silver Lake, Oregon. D. ohscura is most abundant in Deschutes 
County. 

Adult Diplotaxis are nocturnal and are readily attracted to lighted 
windows and to black light traps during June and July. Adults of D. 
sierrae have been observed feeding on juniper; those of D. suhangulata 
feed on sagebrush. 

The fact that Diplotaxis larvae occur in harvester ant nests was first 
discovered in August 1954, when Dr. W. F. Barr of the University of 
Idaho sent me some unknown scarab larvae from ants’ nests near 
Malta, Idaho. Since then, both larvae and adults of D. sierrae Fall, 
D. suhangulata LeConte, and D. insignis LeConte have been collected 
in central Oregon, from soil beneath mounds of the harvester ant 
Pogonomyrmex owyheei Cole. On one occasion, 18 teneral adults and 
two pupae of D. ohscura, LeConte were found in a brushy nest of 
Formica integra tahoensis Wheeler (ants identified by A. C. Cole). 

Larvae of D. sierrae, D. suhangulata, and D. ohscura also occur else- 
where in the soil, often beneath grass roots, where they are neither close 
to nor associated with ant nests. Larvae of D. hrevicollis have been 
found only in the soil of a pine woodland and were not associated 
with ants. 

Pupation occurs during late May, June, and July. Adults overwinter 
in the soil and are in flight the following spring and summer. Since 
both larvae and adults of D. sierrae are found in the soil in the winter, 
this species, at least, has a 2-year life cycle. 

Larvae of the genus Diplotaxis have been characterized by Hayes 
(1929) and Ritcher (1949) . Based on a study of Diplotaxis larvae from 
Oregon, Arizona, and North Carolina, the larval description has been 
slightly emended as follows: Head without eyespots. Labrum sym- 
metrical with a curved transverse ridge. Epipharynx with plegmatia; 
proplegmatia absent. Haptomerum with three to five stout heli in a 
transverse row. Haptotachus without microsensilla. Maxillary stridu- 
latory area with 10 to 16 blunt teeth. Lacinia with a longitudinal row 
of three unci; distal uncus slightly larger. 

Anal opening Y-shaped with stem of Y equal in length to arms of Y. 
Anal lobes setose. Lower anal lobes triangular, almost equal in size to 
the dorsal anal lobe. Raster posteriorly with a curved transverse pali- 
dium of long, often flattened, caudomesally directed, mustachelike setae, 
just anterior to each lower anal lobe.'^ Anterior to palidium, on each 
side, with a patch of hamate, tegillar setae. Ventral surface of pro- 
thoracic femora with a longitudinal row of five spinelike fossorial setae. 


® The larva of Serica also has a transverse palidium but the pali are parallel and caudally directed. 
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Claws long on prothoracic and mesothoracic legs, very short on meta- 
thoracic legs. 

Larvae of five common Oregon species may be separated by means 
of the following key. This key and the descriptions which follow demon- 
strate that the species of this genus possess larval characters which may 
be used for their separation. 

Key to Larvae of Common Oregon Diplotaxis 

1. All abdominal spiracles similar in size or smaller on abdominal segment 8 2 

Spiracles similar in size on anterior 5 or 6 abdominal segments, smaller on 
abdominal segments 6 to 8 or 7 and 8 3 

2. Palidium set with broad, flattened, pali which are conspicuously larger than 

any of the tegillar setae D. sierras 

Palidium set with pali which are not much larger than some of the tegillar 
setae D. subangulata 

3. Spiracles reduced in size on abdominal segments 7 and 8. Anterior part of 

frons ridged D. insignis 

Spiracles reduced in size on abdominal segments 6 to 8. Anterior part of 
frons not ridged 4 

4. Venter of last abdominal segment with a patch of 45 to 53 tegillar setae, 
on each side. “Holes” of thoracic spiracle oval to elliptical, not in definite 

rows D. ohscura 

Venter of last abdominal segment with a patch of 32 to 40 tegillar setae, 

on each side. “Holes” of thoracic spiracle quadrate and partly in definite 
rows D. hrevicollis 

Diplotaxis obscura LeConte, Third-stage Larva 
(Figs. 2, 8, 15, and 20) 

Description based on the following material: Three third-stage larvae 
and cast skins of two third-stage larvae reared to the adult stage. Larvae 


Fig. 1. D. sierrae, head. AA, anterior angle seta; AFS, anterior frontal seta; 
DES, dorsoepicranial setae; E, epicranium; EFS, exterior frontal seta; ES, epi- 
cranial suture; F, frons; FS, frontal suture; L, labrum; M, mandible; PFS, pos- 
terior frontal setae. Fig. 2. D. ohscura, last segment of antenna. Fig. 3. D. sub- 
angulata, last segment of antenna. Fig. 4. D. sierrae epipharynx. CPA, chaeto- 
paria; DX, dexiophoba; EZ, epizygum; H, helus; LP, laeophoba; LT, laeotorma; 
MSS, macrosensilla; PE, pedium; SC, sense cone; SP, sclerotized plate. Fig. 5. 
D. subangulata, left maxilla and labium, dorsal view. LU, lacinial unci; MP, 
maxillary palpus; SD, stridulatory area. Fig. 6. D. sierrae, last segment of antenna. 
DSS, dorsal sensory spot. Fig. 7. D. subangulata, epipharynx. Fig. 8. D. ohscura, 
portion of thoracic spiracle. Fig. 9. D. hrevicollis, portion of thoracic spiracle. 
Fig. 10. D. sierrae, prothoracic leg. Fig. 11. D. subangulata, left mandible, dorsal 
view. AC, acia; MO, molar area; SA, scissorial area; SCR, scrobis. Fig. 12. D. 
subangulata, right mandible, dorsal view. Fig. 13. D. sierrae, left maxilla, ventral 
view. CAR, cardo; G, galea; LA, lacinia; ST, stipes. 
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collected under sod, east of Arnold Ice Cave, Deschutes County, Oregon, 
27 April 1957, by P. 0. Ritcher. Adults identified by Vaurie. 

Head, yellow brown, faintly shagreened. Maximum width 3.0 to 3.2 mm. Frontal 
setae, on each side, consisting of one anterior frontal seta, one anterior angle seta, 
one exterior frontal seta, and an oblique pair of posterior frontal setae. Hap- 
tomerum of epipharynx with four or five prominent heli arranged in a curved 
tranverse row. Plegmatia and chaetoparia like those of D. sierrae. Phoba along 
left posterior margin of pedium with 6 to 9 curved, branched filaments. Other 
phobae also very similar to those of D. sierrae. Maxillary stridulatory area with 
11 to 16 sharp, slightly curved teeth. 

Thoracic spiracle with respiratory plate from 0.26 to 0.28 mm long and 0.11 to 
0.15 mm wide, arms of respiratory plate not constricted. Respiratory plate with 9 
to 11 oval to elliptical holes along any diameter; not in definite rows. Spiracles on 
abdominal segments 1 to 5 similar in size, arms of respiratory plate slightly con- 
stricted. Spiracles on abdominal segments 6 to 8 much smaller, with respiratory 
plates not constricted. Abdominal segments 2 to 6 each with three dorsal folds, 
each closely set with short setae and posteriorly with long, slender setae. Dorsa 
of abdominal segments 8 and 9 each with two sparsely set transverse patches of 
slender setae of which the posterior setae are the longest. Raster mustachelike 
with a curved, transverse row (palidium) of 10 to 16 fairly long, caudomesally 
directed, sharp, flattened setae, just cephalad of the lower anal lobes. Also, with 
a large patch of 45 to 53 flattened setae, on each side, extending forward from the 
palidium which are similar in size to those of the palidium posteriorly but de- 
crease in size anteriorly. Tegillar setae extending cephalad at least half the dis- 
tance to the posterior margin of the second abdominal segment and separated 
anteriorly into two subtriangular patches. Anterior tegillar setae compressed at 
tips and directed laterad. 

Diplotaxis sierrae Fall, Third-stage Larvae 
(Figs. 1, 4, 6, 10, 13, 16, and 18) 

Description based on the following material: (1) Two third-stage 
larvae and exuviae of nine third-stage larvae reared to the adult stage. 
Larvae collected in June 1961, 7 miles north of Tumalo, Oregon, under 
harvester ant nests by David Smith and P. 0. Ritcher. Adults identified 
by Vaurie. (2) Eight third-stage larvae and exuvia of three third-stage 
larvae reared to the adult stage. Larvae collected in June 1961, 13 miles 


<- 

Fig. 14. D. subangulata, abdominal segments 5 to 10, left lateral view. Fig. 
15. D. obscura, abdominal segments 4 to 10, left lateral view. 

Fig. 16. D. sierrae, enlarged view of tergal setae typical of abdominal segments 
2 to 6. Fig. 17. D. subangulata, enlarged view of tergal setae typical of abdominal 
segments 2 to 6. Fig. 18. D. sierrae, palidium; TE, tegillar setae; PLA, palidium. 
Fig. 19. D, insignis, venter of last abdominal segment. Fig. 20. D. obscura, venter 
of last abdominal segment. LAL, lower anal lobe. Fig. 21. D. subangulata, venter 
of last abdominal segment. 
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southeast of Sisters, Oregon, under harvester ant nests, by David Smith. 
Adults identified by Vaurie. 

Head yellow brown in color, faintly shagreened. Maximum width 2.9 to 3.1 mm. 
Frons, on each side, with one anterior frontal seta, one anterior angle seta, one 
exterior frontal seta, and an oblique pair (rarely 3) of posterior frontal setae. 
With a row of two or three epicranial setae. Eyespots absent. Labrum symmetrical, 
slightly wider than long, faintly trilobed. Haptomerum of epipharynx with three 
or four stout heli, arranged in a transverse row. Anterior of the heli is a curved 
row of six macrosensilla. Epizygum present; zygum absent. Plegmatia present 
with eight to ten well-developed plegma on each side. Chaetoparia well developed, 
with very few or no sensilla. Posterior part of pedium on the left side, fringed 
with a phoba of 10 or 11 long, curved, branched filaments. Pedium fringed 
posteriorly, on the right side, with a phoba which is dense posteriorly and sparsely 
set anteriorly. Both nesia present. With a dense, douhle-rowed phoba between the 
inner end of the dexiotorma and the sclerotized plate, and with another dense 
phoba just behind the inner end of the laetorma. Haptolachus, between the sense 
cone and left pair of macrosensilla, densely covered with 25 to 50 spinules. Mandi- 
bles slender. Scissorial area bladelike and with a posterior tooth behind the 
scissorial notch. Lateral face of each mandihle with a patch of 13 to 15 setae. 
Maxilla with galea and lacinia fused basally but free apically. Ventral surface of 
galea with a longitudinal row of four or five stout setae. Lacinia with three unci 
arranged in a longitudinal row. Maxillary stridulatory area consisting of a row 
of 12 or 13 sharp-pointed teeth. Last antennal segment with a single, large, ellipti- 
cal sensory “spot” which is al m ost as long as the distance from the caudal margin 
of the spot to the caudal margin of the segment. 

Respiratory plate of thoracic spiracle from 0.26 to 0.28 long and 0.17 to 0.18 mm 
wide. Arms of respiratory plate not or only .slightly constricted. With 8 to 12 
ovate to elliptical holes along any diameter; holes not in definite rows. Spiracles 
similar in size on abdominal segments 1 to 7, much smaller on abdominal segment 
8. Each dorsal fold of abdominal segments 2 to 6 with a dense covering of rather 
short, stout setae and posteriorly with scattered, long slender setae. Short, stout 
seta with straight sides when viewed from above, some keel-like dorsally when 
viewed from the side. Venter of last abdominal segment with a mustachelike 
raster consisting of a transverse group of 6 to 9 long, stout, flat, caudomesally 
directed setae, on each side, just anterior to the lower anal lobes. These prominent 
setae, together with the 30 to 40 scattered, mostly shorter, hamate setae located 
anteriorly, cover only the posterior third of the venter of the last abdominal seg- 
ment. Tegillar setae flattened and directed caudad or somewhat latero-caudad. 
Anal slit Y-shaped with stem of Y shorter than arms. Lower anal lobes and upper 
anal lobe setose. Claws long on prothoracic and mesothoracic legs, short on meta- 
thoracic legs. Each claw bearing two setae. 

Diplotaxis subangulata LeConte, Third-stage Larva 
(Figs. 3, 5, 7, 11, 12, 14, 17, and 21) 

Description based on the following material: (1) Seventeen third- 
stage larvae and cast skins of eight third-stage larvae reared to the adult 
stage. Larvae collected 13 June 1963 (nine larvae) and 27 June 1963 
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(16 larvae) 10 miles north of Hermiston, Oregon, Umatilla County, in soil 
beneath Artemesia tridentata, by Charles Baker. (2) Cast skin of third- 
stage larvae found with pupa which was reared to the adult stage. Pupa 
found 11 miles southeast of Princeton, Oregon, Harney County, 18 July 
1961, by P. 0. Ritcher, under harvester ant nest. Adult identified by 
Vaurie. 

Head yellowish, maximum width 2.0 to 2.2 mm. Frons, on each side, with 
one anterior frontal seta, one anterior angle seta, one exterior frontal seta, and 
an oblique pair of posterior frontal setae. Epicranial setae two or three in number, 
on each side. Haptomerum of epipharynx with three heli. Plegmatia present, with 
8 to 10 well-developed plegma. Inner half of each chaetoparia set with stout, 
spinelike setae; outer half set with small, short setae. Laeophoba along left 
posterior margin of pedium with four to six curved, branched filaments. Dexio- 
phoba, along right posterior margin of pedium, sparsely set with about six spine- 
like filaments. Haptolachus of epipharynx with a long dense phoba between the 
inner end of the dexiotorma and the sclerotized plate. Also with a dense phoba 
just posterior to the inner end of the laeophoba. Area between sense cone and 
left pair of macrosensilla with a row of 5 to 10 spinules. Maxillary stridulatory 
area with a row of 10 to 14 conical teeth. Distance between caudal margin of 
dorsal sensory spot on last antennal segment and the caudal margin of the segment 
about one-third of the length of the spot. 

Thoracic spiracle much larger than abdominal spiracles. Thoracic spiracle with 
arms of respiratory plate not constricted, from 0.15 to 0.18 mm long and from 
0.17 to 0.11 mm wide. With four to eight ovate to oblong holes along any diameter 
of the respiratory plate. Spiracles on abdominal segments 1 to 7 all similar in 
size, those on abdominal segment 8 slightly smaller. Each of the three dorsal 
folds on abdominal segments 2 to 6 has a transverse patch of short, bulbous setae 
with long, slender setae posteriorly. Bulbous setae very sparse on the scutum of 
abdominal segment 7 and absent on abdominal segment 8. Raster mustachelike 
with a vague transverse palidium which is not too different from the adjacent 
tegillar setae. Palidium consisting of an oblique row of six to eight long, caudo- 
mesally directed setae, on each side, anterior to the lower anal lobes. Anterior to 
the palidium, on each side, is a triangular patch of 25 to 35 flattened tegillar 
setae which extends less than halfway to the caudal margin of the second abdomi- 
nal segment. Posterior 12 to 15 tegillar setae, on each side, only slightly shorter 
than the pali. Claws of prothoracic legs longer than claws on mesothoracic legs. 

Diplotaxis insignis Fall, Third-stage Larva 

(Fig. 19) 

Description based on the following material: (1) Four third-stage 
larvae and cast skin of one third-stage larva associated with a pupa. 
Larvae collected from soil beneath harvester ant nest, 16 miles north- 
east of Silver Lake, Oregon, 16 May 1957, by P. 0. Ritcher, No. 57-2A. 
(2) Cast skins of five larvae reared to the adult stage. Larvae taken be- 
neath harvester ant nests, 10 miles north of Silver Lake, Oregon, 6 July 
1962, by David Smith, Adults identified by Vaurie in 1965. 
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Maximum width of cranium 3.3 to 3.4 mm. Frontal setae, on each side, with 
one anterior frontal seta, one anterior angle seta, one exterior frontal seta, and 
an oblique pair of posterior frontal setae. Anterior part of frons broadly ridged. 
With two epicranial setae, on each side. Haptomerum of epipharynx with three 
stout heli. Epizygum present. Each plegmatium, with seven or eight well-developed 
plegma. Chaetoparia well developed; right chaetoparium with much stouter setae 
than left. Posterior part of pedium on left side, fringed with a phoba of 8 to 10 
curved, branched filaments. Haptolachus as in D. sierrae. Mandibles and maxillae 
similar to those of D. sierrae. Maxillary stridulatory teeth consisting of a row of 
10 to 15 sharp-pointed teeth. Last antennal segment as in D. sierrae. 

Respiratory plate of thoracic spiracle from 0.26 to 0.31 long and 0.18 to 0.20 
wide, arms of respiratory plate only slightly constricted. With 10 to 15 ovate 
to elliptical holes along any diameter; holes sometimes in irregular rows. Spiracles 
similar in size on abdominal segments 1 to 6, smaller on abdominal segments 7 
and 8. Short, stout setae on dorsal folds, slightly bulbous at base or with slight 
keel dorsally when viewed from the side. Venter of last abdominal segments with 
a mustachelike raster consisting of a transverse semicircle of 12 or 13, moderately 
long, caudomesally directed setae and anteriorly on each side, with a patch of 19 
to 27 long flattened setae. Also, anterior to the latter, are four to eight sparsely 
set short, stout hamate setae, on each side, whose tips bend laterally. Entire 
raster, including short hamate setae, covering less than the posterior half of the 
venter of the last abdominal segment. Anal slit, anal lobes, and claws as in 
D. sierrae. 
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Distributional Notes on Apamea acera (Smith) with Discussion 

of the Type Specimen 

(Lepidoptera: Noctuidae) 

John S. Buckett 

University of California, Davis 


Until recently, Apamea acera (Smith) has been rare in collections 
and has been confused with Apamea maxima (Dyar). Draudt, in Seitz 
(1923), states that it is a very rare species in Washington. Rarity of 
this species seems to have been the case since the original description. 
To date, the United States National Museum possesses only the female 
type, and a few specimens from different localities in Utah, as well as a 
female donated by the author. 

The original description by Smith is adequate and need not be 
amended at this time. The colored illustration in Seitz (1923) is fair, 
the color being only slightly off true. Perhaps the best illustration is 
that of Barnes and McDunnough (1912), but their photograph is of a 
worn specimen. There is discrepency in their statements pertaining to 
this specimen also: “This specimen has been compared with the type 
specimen. The type locality is Pullman, Washington.” If they com- 
pared their specimen to the “type” which we must regard as the speci- 
men bearing the U.S.N.M. label 4826 they must have stated the type 
locality incorrectly, or they merely compared their specimen to the 
cotype male. Perhaps they disregarded Smith’s original description, as 
he stated “Type. — Cat. No. 4826, U.S.N.M.” 

Hampson (1909) described Andropolia acera “. . . from a drawing 
from type in Coll. J. B. Smith.” In reality, the specimen in the Smith 
collection was the male, and should only be considered as a type of 
lesser degree, as it is the female specimen from Seattle, Washington, 
that bears the U.S.N.M. type number 4826, and is contained in the 
United States National Museum. The color in both wings is off true 
and the thorax is far too contrasting when one compares the disc to 
the tegulae. 

It is peculiar that the female is designated the type specimen, as it is 
not the better of the two specimens as far as the maculation is con- 
cerned. Smith treated the male first in all conditions where the sexes 
were considered separately, e.g., expanse, habitat, and discussion. In 
his discussion, he stated “One pair only, the male in good condition 
save that it lacks antennae; the female, which is much older, somewhat 
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Fig. 1. (upper). A. acera, male. Homotype, E. L. Todd; Mount Ingalls, Plumas 
County, California, elevation 8,732 feet, 11 July 1964 (W. R. Bauer, J. S. Buckett, 
M. R. Gardner). Fig. 2 (lower). A. acera, female, same data as preceding. 


defective.” It seems most logical that Smith would describe a species 
basing it on the best specimen of two, particularly where one of the 
two was “much older” and “somewhat defective.” Perhaps at one time 
both cotypes possessed the U.S.N.M. Cat. No. 4826 and subsequently 
the male may have lost the “Cat. No. 4826” label. 

Between 1962 and 1964, specimens of A. acera were collected in 
California, primarily in Plumas County. Before this time, the author 
had seen very few, if any, “fresh” specimens of A. acera. The flight 
period is from mid- July to mid-September, with the majority of the 
specimens collected the latter portion of July and the first part of 
August. 

Apamea acera is apparently widely distributed, specimens having 
been collected from central California north into Washington, and 
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Fig. 3. A. acera, male genitalia minus aedeagus. Johnsville, Plumas County, 
California, 1 August 1964 (H. J. Pini). Bauer-Buckett slide No. 64126-1. Fig. 4. 
A. acera, lateral aspect of aedeagus illustrating one of the two vesical cornuti. 
Fig. 5. A, acera, lateral aspect of aedeagus illustrating one of the two vesical 
cornuti (opposite side of vesieal sac than that of Fig. 4). Fig. 6. A. acera, female 
genitalia. Johnsville, Plumas County, California, 9 August 1964 (H. J. P.). Bauer- 
Buckett slide No. 64126-2. 
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eastward into Utah. Perhaps one of the factors contributing to its more 
frequent capture in the past 2 years is the use of fluorescent black light, 
coupled with continuous collecting (as is done at Johnsville, Plumas 
County, California by Mrs. Helena Pini) . 

Both the male and the female genitalia are illustrated, and photo- 
graphs were taken of the adults (Figs. 1-6). The greatest expanse of 
the forewing varies from 20 mm to 24 mm. The specimens examined 
are from the American Museum of Natural History, New York City; the 
Bauer-Buckett collection, Davis; California State Department of Agri- 
culture, Sacramento; University of California, Davis. Dr. E. L. Todd 
kindly supplied data on the type and on additional specimens contained 
in the United States National Museum, and compared specimens with 
the type. Dr. Frederick H. Rindge kindly supplied exact data on the 
specimens contained in the American Museum of Natural History. The 
specimens examined are as follows: 

California. — One female, Inspection Station, 6 miles north Alturas, Modoc 
County, 6 August 1964 (A. Miller) ; two females, same locality as preceding, 18 
August 1963 (A. M.) ; one female, Calaveras Big Trees State Park, Calaveras 
County, 11 August 1949 (W. R. Bauer) ; one female, Graeagle, Plumas County, 
July 1958 (Mr. Flannagen) ; one female, Hornbrook Inspection Station, Siskiyou 
County, 13 August 1964 (D. Douglas) ; one male, one female, Johnsville, Plumas 
County, 15 July 1964 (Helena J. Pini) ; two females, same locality as preceding, 
20 July 1964 (H. J. P.) ; two males, three females, one male, same data as pre- 
ceding (Bauer-Buckett slide No. 64126-1) ; two males, three females, same locality 
as preceding, 9 August 1964 (H. J. P.) ; one female, same data as preceding 
(Bauer-Buckett slide No. 64126-2) ; one male, same locality as preceding, 10 
August 1962 (J. S. Buckett) ; one female, Miami Ranger Station, Mariposa County, 
23 July 1946 (H. P. Chandler) ; one male, Mohawk, Plumas County, July 1949 
(Iva Winter) ; two males, three females. Mount Ingalls, Plumas County, 11 July 
1964 (W. R. B., J. S. B., and M. R. Gardner) ; one female, 4 miles west Pinecrest, 
Tuolumne County, 16 July 1961 (J. G. Rozen). Idaho. — One male, Wallace, 
Shoshone County, 24 July 1938 ( 0. Huellemann). Nevada. — One male. Zephyr 
Cove, Douglas County, 11 September 1963 (Bobbie Ellis). Utah. — One male, 17 
miles east Mayfield, Sanpete County, 20 July 1960, elevation 10,200 feet (F., P., 
and B. Rindge); one male, Provo Canyon, Utah County (T. Spalding). Wash- 
ington. — One male, Pullman, Whitman County (C. V. Piper), bearing the label 
“Polia acera Smith $ Type one female, Seattle, King County (U.S.N.M. Type 
No. 4826). 
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A Study of the Hilltopping Behavior of 
Pieris occidentalis Reakirt 

(Lepidoptera : Pieridae) 

Jon H. Shepard 

Division of Systematic Biology, Stanford University, Stanford, California}- 


The term hilltopping refers to the congregation of insects at the top 
of mountain peaks and other land prominences. Use of the word 
congregation does not imply the mass movement of insects upward in 
the atmosphere by air currents or other macro-environmental factors. 
Apparently either a local (micro-) environmental factor or the behavior 
of the insect is responsible for its presence at points of high relief. Hill- 
topping is not meant to apply to insects which are present at these 
points during more than one developmental stage. 

Hilltopping in insects is a well established fact. Chapman (1954), 
Dodge and Seago (1954), and others have observed that usually a 
much higher percentage of one sex is present. Males generally are the 
common sex and are often the only sex involved. Beall (1953) and 
Guppy (1953) brought this phenomenon to the attention of lepidop- 
terists. Several other notes have published records of hilltopping in a 
variety of butterfly species (see literature cited). 

Various explanations of this type of flight in butterflies have been 
made. Merritt (1953) cited five reasons for the behavior: (1) food 
plant, (2) winds, (3) tropism, (4) surplus males, and (5) liking hill- 
tops. Merritt found none of these satisfactory. Beall (1953) and 
Knudsen (1954) considered two other plausible explanations. Beall 
suggested the occurrence of short unidirectional flights ending at the 
hilltops. Knudsen contributed the idea that thermal updrafts might 
draw the butterflies upward. 

Ants, ladybugs, horseflies, tachinid flies, and blowflies are examples 
of other insect groups which congregate at hilltops. All are known to 
be capable of flying long distances. Buprestid and elatrid beetles behave 
in this way also, however, little is known of their habits in other situa- 
tions. Poulton (1904) suggested that the movement of insects to hilltops 
represented congregation at a breeding site. This may be true in 
some groups of insects where both males and females are found on a 
hilltop with breeding and feeding sites far removed, e.g. ladybugs or 


1 Current address: Department of Biology, Notre Dame University of Nelson, Nelson, British 
Columbia. 
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ants. No evidence of this type of behavior has been seen in butterflies. 

To better understand hilltopping behavior in a butterfly species, a 
mark and release study of Pieris occidentalis Reakirt was undertaken 
on a peak in northern Washington. 

Methods and Description of the Area of Study 

In two previous summers, it had been noted that several species of 
butterflies characteristically flew at or near the tops of mountain peaks 
in the Cascades of northern Washington. During the summer of 1963, 
the author was stationed on a U.S. Forest Service lookout in northern 
Washington. It was decided that a study of this flight behavior would 
be attempted through capture-recapture methods. 

Pieris occidentalis was chosen for this study because it is the most 
common hilltopping species in the area. There are several other species 
which are also abundant at or near the tops of peaks in the northern 
Cascades. These are Parnassius phoehus Fabricius, Papilio zelicaon 
Lucas, P. indra Reakirt, P. eurymedon Lucas, Speyeria hydaspe (Bois- 
duval), S. mormonia (Boisduval), Boloria astarte (Doubleday), B. 
titania (Esper), Euphydryas anicia (Doubleday), E. editha (Boisduval), 
Vanessa cardui (Linnaeus), Oeneis melissa (Fabricius), Agriades glan- 
don (Prunner), and Hesperia comma (Linnaeus). Butterflies of the 
genera Parnassius, Papilio, Euphydryas, Agriades, and Hesperia do not 
fit the definition of hilltopping given above. Adults of both sexes are 
present and, also, the food source is near. Boloria and Oeneis also 
seem to be attracted to food sources, but in 0. melissa the males greatly 
outnumber the females and the food plants of the Boloria are not yet 
determined. It is assumed that Boloria and Oeneis species go through all 
developmental stages on or near the top of mountain peaks and are not 
attracted at the adult stage only. 

Vanessa cardui, Speyeria sp., and Pieris occidentalis are a heteroge- 
nous ecological grouping. Vanessa cardui was seen only in the late 
afternoons. This behavior is similar to that at lower elevations where 
Vanessa and Nymphalis species can be seen alighting in places where 
there is still late afternoon sunshine. Only the Speyeria and P. occiden- 
talis adults are found at the tops of hills for reasons that are not directly 
related to their reproductive cycle. The Speyeria were not locally 
abundant on Slate Peak and thus were not available for study. 

Slate Peak lookout (Okanagan County, Washington, elevation 7400 
feet) , where this study was carried out, is 18 miles south of the Wash- 
ington-British Columbia boundary and it straddles the east-west divide 
of the Cascade Mountains. There are three major ridges extending 
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to the northwest, northeast, and southeast, respectively. The northwest 
ridge has no prominent points. The northeast ridge has a prominence 
named Haystack Mountain. The southeast ridge has a gently rising 
extremity. The prevailing winds are from the west-southwest. Thus 
air currents generally move at right angles to the main ridges. The 
top of Slate Peak has been leveled off to provide space for a radar 
installation which is no longer in operation. The flat surface is approxi- 
mately 150 feet across. The only man-made structures now present 
are a lookout tower (42 feet high) , a one-story ground house, and an 
out-building. The ground is covered with rock and gravel. Relatively 
little vegetation is present because of the disturbances caused by 
construction of the buildings in the last five years. Also there is only 
sparse vegetation for about 40 feet down from the top on all sides of 
the peak. Haystack Mountain is 7300 feet in elevation and generally 
like Slate Peak, except that there is some vegetation in the form of 
Compositae, grasses, and sedges on the flat top. 

Pieris occidentalis was common on Slate Peak, Haystack Mountain, 
the connecting ridge on its eastern slope, and the ridge extending to the 
southeast; it was uncommon on the northwest ridge. The only two 
females seen during the summer were taken on the west slope of the 
southeastern ridge; this locality is shown on fig. 1. On the lower 
slopes toward Harts Pass the species was not common. 

The mark-recapture technique for study of diurnal Lepidoptera popu- 
lations, as refined by Ehrlich and Davidson (1960), was employed to 
record the presence of P. occidentalis on Slate Peak and any subsequent 
moves to other areas. Specimens were marked only on Slate Peak. 
Therefore, when looking for individuals in other localities, time was 
not consumed in marking new individuals and in recording data. All 
roads and trails on the map (fig. 1) were collected by several people 
in an attempt to recover marked individuals. Mr. John Pederson, sta- 
tioned at the guard house at Harts Pass (fig. 1), collected and observed 
in this area. Several collectors contributed to the recaptures near Slate 
Peak during one or more days of the summer. 

Results and Observations 

Forty-one male specimens of Pieris occidentalis were marked and 
released in 24 days. In comparison with other years, the actual number 
of males seen was small. In past years, eight to ten individuals have 
been seen flying together; often, one was pursued by the others and 
the group flew in a linear formation. In 1963, no more than five or 
six males were seen on Slate Peak at one time. This decrease in numbers 
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were recaptured. Open circles indicate areas where females were taken. U.S.G.S. 
Map, 1 : 24,000, Slate Peak, Washington. 


is possibly caused by the fluctuating weather conditions in the summer 
of 1963: brief periods of warm, favorable weather were interrupted 
by cold, rainy days (Table 1). The entire population could not have 
emerged at one time and mortality rate was higher because of the bad 
weather. 

Seven specimens were recaptured at least once. This represents 17% 
of the population. This figure is low compared with Ehrlich’s (1961) 
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Table 1. Data on capture-recapture of Pieris occidentalis Reakirt. 


Time 

10:00 

11:00 

12:00 

1:00 

2:00 

July 13 

1, 2, 3, 4 

5, 6, 7, 8,(1) 


(1),(8) 

9 

18 

10,11 

12, 13, 14, 15, 16, 17, 18 




19 

19, 20, 21, 22, 23 





26 





(6) 

27 

(1), (6), 24, 25 

26, 27, 28, 29 



30, 31, 32 

28 

(32), 33, 34 

35, 36, 37, 38, 39, 40 

(6) 



Aug. 2 





(26), (28) 


3 (30) 

4 41 

0 =: recapture; (26), (28), (30), (32) = specimens recaptured some place other than Slate Peak. 


work on Euphydryas editha (Bdv.) (Nymphalidae) which recorded 
51% recaptures. It is also low compared to the 60% recaptures in a 
population of Parnassius phoebus (Papilionidae) (J. Shepard and N. 
West, unpublished). Nevertheless, the 17% for P. occidentalis compares 
favorably with results for other Pieridae; for example, 10% for Eucholoe 
ausonides Lucas (J. Shepard and N. West, unpublished). Other North 
American species have intermediate percentage recaptures. Ehrlich, 
Emmel, and Soule (unpublished) recaptured 25% of Erehia epipsodea 
Butler (Nymphalidae) . Thirty -three percent of Plebejus icariodes 
(Bdv.) (Lycaenidae) were recaptured in a study conducted by T. C. 
Emmel (unpublished) . 

Of the seven specimens recaptured, three were recaptured on Slate 
Peak (Nos. 1, 6, 9) ; one was taken on Haystack Mountain (No. 26), 
one half mile northeast of Slate Peak; two specimens were taken one 
quarter mile northeast of Slate Peak (Nos. 28, 32) ; and one was taken 
one quarter mile south of Slate Peak (No. 30). These recaptures are 
shown in fig. 1. Although several specimens were netted on the north- 
west ridge of Slate Peak, no marked specimens were captured. 

As shown in Table 1, most initial captures, releases, and recaptures 
on Slate Peak were performed between 10:00 a.m. and 12:00 a.m. This 
was not an artifact of sampling. On all days when weather permitted, 
hourly examination was made of the area where specimens were marked 
and released. Specimens were captured, marked, and released in less 
than thirty minutes. Most specimens which show hilltopping behavior 
would do so early in the morning, returning to the lower slopes between 
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1:00 p.m. and 2:00 p.m. The hourly recurrence of the day’s specimens 
was not recorded after the first day of the study. It was felt that fre- 
quent netting of butterflies, placing them in glassine envelopes, and 
later releasing would interfere with “normal” flight activity. A speci- 
men was retaken in one day only if it could not be ascertained whether 
it had been marked or recaptured that day. Most specimens would 
settle on a rock long enough for the wing marks to be read and their 
identity determined. 


Discussion 

From the above described situation and data obtained from the 
mark-recapture of Pieris occidentalis several questions concerning 
the phenomenon of hilltopping can be partially answered. Also, the need 
for further research is clearly indicated. 

The definition of hilltopping behavior given in the introduction of the 
present paper eliminates food plant presence as a cause of hilltopping 
(Merritt, 1953). Any species of insect whose food plant is present is 
interpreted as responding to a hilltop in a manner similar to its response 
to any food source. If a species is congregated on hilltops because the 
food source is in excess there, this is a response to the food and not 
the hill. 

Terms such as “tropism” or “liking hilltops” (Merritt, 1953) do not 
give causative explanation for hilltopping. They only categorize the 
type of behavior. 

Wind as a factor (Alerritt, 1953) in hilltopping is not a causative 
agent. In actuality the numbers of P. occidentalis hilltopping on a 
given day is in inverse ratio to the strength of the wind. Even the 
weakest flying butterflies such as Erebia epipsodea Butler, E. vidleri 
Elwes, and Boloria epithore (Edw.) either fly against mild winds or 
stop flying in heavy winds. Therefore, these butterflies are not forced 
to the top. On Slate Peak P. occidentalis had to actually fly against the 
wind to arrive at the very top. On the west edge of the peak where the 
winds were blowing directly up out of the valleys, no specimens were 
ever seen reaching the top. All specimens arrived at the top from the 
east slopes, where wind movement was limited until the top of the 
peak was reached. 

The idea that a surplus of males in a population causes many of them 
to congregate on hilltops (Merritt, 1953) or in other areas, i.e. mud 
puddles, may be a complete misconception on the part of observers. 
In at least one butterfly species, Euphydryas editha, the extrovertive 
flight behavior of male insects in a population makes it appear that 
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more males than females are present in the field (Ehrlich, 1965). 
Studies of sex ratio in the field for pupae of E. editha show even a 
slight predominance of females (Shepard, unpublished). 

Only the causes of hilltopping that Beall (1953) and Knudsen (1954) 
have proposed seem meaningful in view of the data obtained during 
the mark-release study. Beall suggests that hilltopping butterflies par- 
ticipate in short, unidirectional flights that often end up on the top of 
hills. Butterflies and other insects presumably congregate there because 
the hilltop interrupts the unidirectional flight. Pieris occidentalis could 
be corresponding to this type of behavior. The low 17% recaptures lor 
P. occidental^ suggest that individuals of this species have a home 
range larger than that in most butterfly species, or that they have no 
home range at all, and therefore a longer unidirectional flight. In 
other species, such as Euphydryas editha (Ehrlich, 1961), Parnassius 
phoebus (Shepard and West, unpublished), and Plebejus icariodes 
(Emmel, unpublished) the higher percentage of recaptures is correlated 
with close association to food plant, and with “intrinsic barriers” (Ehr- 
lich, 1961) to movement. Pieris occidentalis and other Pieridae 
[Eucholoe ausonides) appear not to have intrinsic barriers to flight. 
If present, these barriers are much less intense and are easily overcome. 

Beall’s suggestion needs further study before it is to be considered 
the cause of hilltopping. First, it should be established that there are 
unidirectional flights of 14 to % mile where P. occidentalis is found in 
a relatively flat area. Second, Knudsen’s (1954) suggestion that thermal 
updrafts are the cause of hilltopping behavior must be thoroughly 
investigated. From this study it would appear that thermal updrafts 
are important. Most specimens arrived at the top in early morning 
from east slopes where thermal updrafts would start first and be the 
strongest. 

Summary 

Previous explanations of hilltopping behavior in butterflies have 
been based on casual observations. They were insufficient and often 
anthropomorphic. Even a definite idea of what a hilltopping butterfly 
is was not presented. A hilltopping butterfly or insect is defined as an 
insect species which is found on a hilltop in only one stage of develop- 
ment; the food source of the larvae is not present; the insects are not 
forced there by a macro-environmental factor such as strong winds. 
The results of a mark-release study of Pieris occidentalis show the 
following: (1) only males were observed, (2) most individuals arrived 
at the top of Slate Peak before noon, and (3) specimens were recaptured 
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on Slate Peak and other hilltops. Pieris occidentalis, like other Pieridae, 
has a large flight range. This lack of intrinsic barriers to flight com- 
bined with a positive reaction to early morning thermal updrafts is 
seen as the best explanation of hilltopping in butterflies. Further study, 
specifically of the nature of thermal updrafts in an area where there 
are hilltopping insects, is needed for a better understanding of this 
behavior. 
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New Species of Bark Beetles from California 

with Notes on Synonymy^ 

(Coleoptera : Scolytidae) 


Donald E. Bright, Jr.^ 

University of California, Berkeley 


During intensive studies on the Scolytidae of California, eight new 
species and several new synonyms were discovered. The new species 
represent the genera Myeloborus Blackman, Phloeosinus Chapuis and 
Pityophthorus Eichhoff. 

Myeloborus confusiis Bright, new species 

This species differs from all described species in the genus by the 
more abundant frontal hairs of the female, by the reduction of the 
frontal carina in the male to a toothlike projection on the epistoma with 
a slight indication of a carina above, and by the large size of both sexes. 
It does not seem to be closely related to any species presently known. 
In size and shape, this species resembles M. boycei but is readily distin- 
guished by the characteristics of the frons given above. 

This species was originally designated ^^Pityophilus conjusus Bruck” 
(unpublished) in the Bruck collection at Ohio State University. His 
specific name is retained here. 

Female. — Length 2.9 mm, (paratypes 2.5-2. 9 mm), 2.9 times longer than wide; 
color black with reddish tinge. 

Frons broadly flattened on a semicircular area extending nearly to eyes, slightly 
concave in center; surface strongly punctured, more strongly above, clothed with 
numerous, long, yellowish hairlike setae, setae longer at periphery; epistomal 
margin straight with a border of stouter yellowish hairs. Antenna reddish-brown, 
club slightly longer than wide, three distinct, arcuate sutures visible, segments 
one and two together slightly shorter than three and four together. 

Pronotum 1.05 times longer than wide, sides parallel on posterior third, con- 
verging to the narrowly rounded anterior margin; anterior portion steep, with 
numerous erect asperities in broken concentric rows, the median pair on anterior 
margin slightly longer than others; summit reddish-brown, distinctly but slightly 
elevated, transversely impressed behind; posterior area darker in color, deeply 
punctured, with a broad impunctate median line; posterior margin broadly sinuate, 
with a fine raised line. 


1 Partial support from the California State Division of Forestry, the T. B. Walker Foundation, and 
various forest industries is gratefully acknowledged. Research conducted under California Experiment 
Station Project No. 1778, “The classification, bionomics, ecology and control of bark beetles infesting 
California trees.” 

2 Present address: Entomology Research Institute, Canada Department of Agriculture, Research 
Branch, Ottawa, Ontario, Canada. 
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Elytra 1.4 times longer than wide, sides parallel, posterior outline broadly 
rounded; surface reddish-brown to black, shining; striae not impressed, except 
first; strial punctures of moderate size, impressed in nearly regular rows; inter- 
spaces sparsely punctured, punctures about same size as strial punctures, surface 
faintly rugulose. Declivity sloping; suture moderately elevated, with a row of 
small granules; second interspace widened, brightly shining; lateral elevation 
prominent, with a row of larger granules on the convex third interspace extend- 
ing from the summit to its junction with the ninth interspace, granules continued 
on the elevated ninth interspace for a short distance. 

Male. — Similar to female except smaller, 2.5 mm; frons convex above, very 
slightly impressed on each side of the faint longitudinal carina which is more 
strongly elevated on epistoma; surface strongly punctured. Declivity with suture 
and lateral elevations with very faint granules. 

Type locality.— Mt. Tallac (spelled Talac on labels), Eldorado 
County, California. 

Host. — Pinus alhicaulis Engelm. 

Type material. — The female holotype, allotype, and 30 paratypes 
were collected by A. T. McClay on 2 July 1930, at the type locality, 
and one paratype was collected at Tioga Pass, Yosemite National Park, 
California on 28 July 1936, from Pinus albicaulis. 

The primary types and 6 paratypes are deposited at the Ohio State 
University. Other paratypes are deposited in the California Academy 
of Sciences, San Francisco; the California Insect Survey, University 
of California, Berkeley; the University of California at Davis; the 
Canadian National Collection, Ottawa, Ontario; and in my collection. 

Phloeosinus woodi Bright, new species 

This new species closely resembles P. antennatus Swaine but differs 
in a number of characters. The sides of the pronotum are more strongly 
arcuate, and the punctures are much larger and closer together, giving 
the pronotum a more roughened appearance. The declivital teeth of 
the male are larger, and the depression on the frons of P. woodi is 
broader and shallower. The declivity of the female is less thickly 
clothed with flat, erect scales. 

Male. — Length 2.15 mm, 2.05 times longer than wide. Head pronotum, legs, 
and ventral surface black; elytra red; vestiture yellowish. 

Frons convex above eyes, with a deep, broad concavity above epistoma divided 
by a prominently raised carina extending from epistomal margin to near vertex 
of cavity, carina more strongly elevated towards epistomal margin; surface 
strongly granulate-punctate on sides and above cavity, smoother and more shining 
in cavity; epistomal margin very broadly emarginate; eyes and antennae as in 
P. antennatus. 

Pronotum 1.3 times wider than long, sides very broadly rounded, slightly con- 
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stricted before broad anterior margin; surface strongly punctured, roughened 
between punctures; punctures deep, large, separated from each other by about 
their own diameters; vestiture of stout, yellowish setae which are about twice 
as long as a puncture. 

Elytra 1.3 times longer than wide, sides slightly arcuate; striae slightly im- 
pressed, about as wide as interspaces, and with large distinct punctures; inter- 
spaces shining, finely roughened, clothed (except first) with one or two rows of 
erect, scalelike setae, each seta about three to four times longer than wide, 
setae hairlike on first interspace. Declivity with first, third, and alternate inter- 
spaces with blunt tubercules as long as or slightly shorter than scalelike setae; 
second interspace narrower than on disk, with shorter, broader scales, each 
scale about 1.5 times longer than wide. 

Female. — Similar to male but frons convex with faint carina and with declivital 
teeth much smaller. 

Variation. — The most obvious variation observed among the paratypes is in the 
depth of the frontal cavity of the male. The height and placement of the declivital 
teeth and the density of declivital pubescence also vary. 

Type locality. — Cypress camp, 12 miles west of Hat Creek, 
Shasta County, California. 

Host. — Cupressus macnahiana A. Murr and C. hakeri Jeps. 

Type material. — The m,ale holotype, allotype and 30 paratypes were 
collected 24 June 1961, by S. L. Wood, J. B. Karren, and D, E. Bright. 
Six additional paratypes were collected from the type locality on 28 
August 1946, by T. 0. Thatcher; 22 paratypes were collected on the 
same date at Lake Eiler, Shasta County, California by S. L. Wood; 
13 paratypes were collected at the type locality on 17 June 1962, by 
D. E. Bright and B. A. Barr; 51 paratypes were collected from the same 
host and locality on 6 November 1965, by L. B. and C. W. O’Brien; and 
16 paratypes are labeled Hat Creek, California, 7 August 1942, Cupres- 
sas hakeri, C. E. Startt and D. DeLeon, collectors. 

The holotype, allotype and 30 paratypes are in the collection of S. L. 
Wood, Brigham Young University, Provo, Utah. Additional paratypes 
are in the collections at the California Insect Survey, University of Cali- 
fornia, Berkeley; the California Academy of Science, San Francisco; 
the Pacific Southwest Forest and Range Experiment Station, U. S. 
Forest Service, Berkeley; the Canadian National Collection, Ottawa, 
Ontario; the U. S. National Museum, Washington, D. C.; C. W. O’Brien, 
Berkeley, California; and in my collection. 

The author takes pleasure in dedicating this species to Dr. S. L. Wood, 
who allowed the author to describe it at this time. 

Pityoplithorus piceus Bright, new species 

This species has the antennal and elytral characters of Blackman’s 
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Group I ; however, it lacks the elevated ninth elytral interspace. It may 
be easily recognized by the presence of two to four prominent teeth 
on the anterior margin of the pronotum, by the elongate longitudinal 
Carina and strongly punctured frons of the male, and by the long, 
incurved yellow hairs on the distinctly punctured female frons. 

Female. — ^Length 2.00 mm, 3.1 times longer than wide, reddish-brown to black, 
legs and pronotal summit lighter. 

Frons flattened from eye to eye and from vertex to epistoma, clothed with 
long, incurved, yellowish, hairlike setae; surface smooth, shining, with small 
impressed punctures in center, these becoming larger and closer toward periphery, 
hairs shorter and sparser in center. Antennal club with first segment distinctly 
narrower than second or third, first and second segment together about 0.7 times 
as long as third and fourth together. 

Pronotum about as long as wide, sides evenly arcuate, slightly constricted before 
the anterior margin; anterior margin moderately rounded, with three prominent 
teeth (two to four in paratypes) ; anterior slope beset with erect asperities arranged 
in broken concentric rows; summit lighter in color, prominently elevated; posterior 
portion with abundant, isolated, impressed punctures; median line rather broad 
and impunctate. 

Elytra as wide as pronotum, 1.9 times longer than wide; striae not impressed, 
indicated by rows of obscure punctures and short, yellowish setae; first, third and 
alternate interspaces sparsely punctured, armed with setae up to twice as long as 
strial setae; setae more abundant on lateral portions. Declivity with lateral por- 
tions rounded; suture slightly impressed, devoid of granules; strial punctures 
obsolete but visible; interspaces not widened. 

Male. — Similar in size and proportions to female; frons convex, rather strongly 
punctured on each side of an elevated, elongate, median carina, with vestiture 
of inconspicuous yellowish setae ; pronotum closely resembling that of female 
except anterior margin which is armed by two prominent teeth; declivity with 
suture more strongly impressed. 

Type locality. — Mt. Pinos, Ventura County, California. 

Host. — Pinus flexilis James. 

Type material. — The female holotype, allotype, and five paratypes 
were collected on 9 September 1965, by D. E. Bright and D. N. Kinn. 
The primary types are deposited in the California Academy of Science, 
San Francisco; paratypes are deposited in the collections of the Cali- 
fornia Insect Survey, University of California, Berkeley, and of the 
author. 


Pityophthorus punctifrons Bright, new species 

This species seems to be closely related to P. exiguus Blackman 
(Group III). It differs by the almost total lack of a frontal carina in 
both sexes and by the deeper, more distinctly separated frontal punc- 
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tures, by the more prominent elytral and pronotal punctures and by its 
host and distribution. 

Female. — Length 1.9 mm, 2.6 times longer than wide, reddish-hrown, legs and 
antennae lighter. 

Frons convex above, rather feebly transversely concave above epistomal margin; 
epistomal margin straight, with a slight median elevation; surface shining, smooth 
and distinctly punctured, punctures isolated and moderately deep above, smaller 
and shallower below; very small impunctate area around the epistomal elevation. 
Antennal club broadly oval, broadest through second segment; second and third 
segments about equal in width with sutures weakly arcuate. 

Pronotum about as long as wide, sides weakly curved, barely constricted in 
anterior third; anterior mai'gin broadly rounded, with numerous, isolated, erect 
asperities; anterior area distinctly asperate in broken concentric rows, summit 
not elevated; posterior area distinctly punctured, median line slightly elevated, 
impunctate. 

Elytra 1.6 times longer than wide, broadly rounded behind; striae marked by 
regular rows of fine punctures bearing very short setae; interspaces smooth, first, 
third, and alternate interspaces sparsely punctured, each puncture bearing a 
slightly longer setae. Declivity barely sulcate; suture slightly elevated and finely 
granulate; first and second striae finely punctured, first impressed; second inter- 
space not widened; lateral elevations rounded, not granulate. 

Male. — What is thought to be the male of this species closely resembles the 
female in size and sculpture. It differs by the presence of a weak frontal carina 
extending from the epistomal margin to above the eyes and by the coarser punc- 
tured pronotum and elytra. 

Type locality. — Frazier Park, Kern County, California. 

Hosts. — Pinus monophylla Torr. & Frem. and P. quadrifolia Pari. 

Type material. — The female holotype and three paratypes were col- 
lected at the type locality on 9 September 1965, by D. E. Bright and 
D. N. Kinn. The male allotype and five paratypes were collected from 
Juniper Hills, near Valyermo, Los Angeles County, California on 30 
August 1956, by G. C. Trostle (Hopk. U. S. 34059) . Nineteen additional 
paratypes were collected at Mt. Laguma, California, on 19 March 1941, 
from P. quadrifolia by D. DeLeon (Hopk. U. S. 32525B), and 10 para- 
types were collected at Wrightwood, California, on 21 October 1941, 
from P. monophylla by D. DeLeon (Hopk. U. S. 32654A) . 

The primary types are deposited in the California Academy of Sci- 
ences, San Francisco. Paratypes are deposited in the U. S. National 
Museum, Washington, D. C.; the Pacific Southwest Forest and Range 
Experiment Station, U. S. Forest Service, Berkeley, California; the 
California Insect Survey, University of California, Berkeley; and in 
my collection. 
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Pityophthorus singularis Bright, new species 

This species, in Group V, is easily distinguished from other described 
species hy the very faint, low longitudinal carina on the male frons, the 
more strongly granulate declivital elevations, and the nearly regular 
rows of strial punctures. It does not appear to be closely related to any 
Californian species known to me, but will key close to P. comosus and 
P. carinulatus in Blackman’s 1928 key to Pityophthorus. 

Female. — Length 2.2 mm (paratypes 2. 0-2. 7 mm) ; 2.9 times longer than wide; 
reddish-brown with ventral surface lighter. 

Frons a large flattened area, shining and deeply punctured over entire surface 
except a small median area over epistomal margin; each puncture giving rise to a 
long, yellowish, minutely branched, hairlike seta, setae longer and incurved on 
outer margin; long setae above eye about 0.6 times as long as total length of 
antennae. Eye 2.2 times longer than wide, granulate and emarginate at antennal 
insertion. Antennal scape slightly longer than funicle, club slightly longer than 
wide, all segments of club about equal in width. 

Pronotum as long as wide, sides straight on posterior two-thirds, moderately 
constricted before the anterior margin; anterior margin armed with six distinct 
serrations; anterior slope with typical broken concentric rows of asperities; sum- 
mit slightly elevated; posterior portion distinctly punctured, median line broad 
and smooth; lateral portions below lateral line smooth, shining and sparsely punc- 
tured. 

Elytra 1.9 times longer than wide; sides straight, rather broadly rounded 
behind; striae with shallow punctures in nearly regular rows except near suture, 
punctures more evident in posterior portions; interspaces subrugose, punctures 
sparse and about equal in size to strial punctures. Declivity broadly sulcate, 
moderately deep; lateral elevations slightly higher than sutural elevations; suture 
and lateral elevations distinctly granulate, granules stronger on lateral portions. 

Male. — Generally similar to female in size and proportions; frons convex above 
slightly impressed epistoma, strongly rugose above, punctured below; epistoma 
with a poorly developed, short, longitudinal carina (obsolete in some paratypes), 
vestiture sparse; pronotal sculpture stronger than in female; elytra and declivity 
similar except declivital granules stronger. 

Type locality. — ^12 miles west of Lone Pine, Inyo County, 
California. 

Host. — Pinus monophylla Torr. & Frem. 

Type material. — The female holotype, allotype, and 51 paratypes 
were collected on 18 September 1965, by D. E. Bright and D. N. Kinn. 
Two additional paratypes were collected at Frazier Park, Kern County, 
California, 9 September 1965, from the same host and by the same col- 
lectors. 

The primary types and 10 paratypes are deposited in the California 
Academy of Sciences, San Francisco. Additional paratypes are in the 
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California Insect Survey Collection, University of California, Berkeley; 
the U. S. National Museum, Washington, D. C.; the Canadian National 
Collection, Ottawa, Ontario; and in my collection. 

Pityoplithorus aurulentus Bright, new species 

This species, in Group VII, appears to be related to P. gracilis 
Swaine, but the female differs by the much longer and more abundant 
frontal hairs and by the more shallow elytral declivity ; the male differs 
by the finer, smaller pronotal and elytral punctures and by the shorter, 
stouter declivital pubescence. 

Female. — Length 2.0 mm (paratypes 1.8-2. 2 mm), 3.6 times longer than wide, 
reddish-brown in color. 

Frons flattened over a rather large area, surface entirely obscured by a dense 
brush of very long, incurved, yellowish hairlike setae; the longest setae arising 
from the vertex about 0.3 mm in length. Eyes and antennae as in P. gracilis. 

Pronotum 1.3 times longer than wide, sides parallel on posterior half, gradually 
converging to the rounded anterior margin; anterior margin with numerous low 
serrations; anterior slope with typical asperities; summit slightly elevated with a 
faint transverse impression behind; posterior surface smooth and shining, with 
fine scattered punctures; median line not raised, smooth and impunctate. 

Elytra 2.2 times longer than wide, sides parallel, rounding to the acuminate 
apex; striae indicated by regular rows of moderately deep punctures, first striae 
impressed; interspaces smooth and shining, sometimes with few punctures. 
Declivity shallowly sulcate; suture and lateral elevations with very small, obsolete 
granules; sulcus smooth and shining. Vestiture of short yellowish strial setae, 
slightly longer on interspaces, lateral portions, and declivity. 

Male. — Stouter than female, 3.1 times longer than wide; frons with a well- 
developed transverse carina, finely rugose and punctured below, pubescence con- 
sisting of very few scattered setae; pronotum and elytra more strongly sculptured; 
declivity only slightly more deeply sulcate, granules stronger, setae longer and 
stouter. 

Type locality.— Walnut Creek (foot of Shell Ridge), Contra 
Costa County, California. 

Host. — Pinus radiata D. Don. 

Type material. — The female holotype, allotype, and twelve paratypes 
were collected at the type locality by J. A. Powell on 13 October 1963, 
and emerged from rearing by October, 1964. Five additional paratypes 
were collected at San Jose, Santa Clara County, California on 21 March 
1930, from the same host (Hopk. U. S. 19011 A) ; three paratypes were 
collected at Lompoc, Santa Barbara County, California on 21 March 
1941, from Pinus muricata by D. DeLeon (Hopk. U. S. 32035A) ; and 
one paratype is from Walnut Creek, collected on 8 September 1958, 
from pine by Vanderpool (Cal. Dept. Agric. 58J30-20) . 
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The holotype, allotype, and four paratypes are deposited in the Cali- 
fornia Academy of Sciences, San Francisco. Additional paratypes are 
in the U. S. National Museum, Washington, D. C.; the Canadian Na- 
tional Collection, Ottawa, Ontario ; the California Insect Survey, Univer- 
sity of California, Berkeley; the Pacific Southwest Forest and Range 
Experiment Station, Berkeley; the California State Department of Agri- 
culture, Sacramento; and in my collection. 

Pityophthorus deleoni Bright, new species 

This new species possesses characters of both Group V and VI. The 
longitudinal carina of the male, although present, is poorly developed, 
and the transverse carina is indicated by a very faint, short line which 
may not correspond to the transverse carina of Group VI. The elytral 
striae are in definite rows and the interspaces are smooth and impunc- 
tate. The antennal club has the characters of Group V. Since most of 
the characters are present in Group V, this species is tentatively placed 
in that group. 

Female. — Length 1.9 mm (paratypes 1. 7-2.1 mm), 2.7 times longer than wide; 
dark reddish-brown. 

Frons convex and slightly flattened over a large semicircular area extending from 
eye to eye, surface shining, rather finely punctured; pubescent over entire surface 
except a small area above epistomal margin; setae longer (0.17 mm at vertex) 
and incurved around margin. Antennal scape 1.5 times longer than funicle; club 
with first suture slightly arcuate, others more strongly arcuate. 

Pronotum as long as wide, sides arcuate and feebly constricted before the 
serrate anterior margin; anterior slope of dorsal surface typically asperate; sum- 
mit slightly elevated with no distinct impression behind; posterior surface punc- 
tate and minutely reticulate. 

Elytra 1.7 times longer than wide, narrowly rounded behind; striae punctured 
in regular rows, punctures distinct; interspaces smooth and shining, usually with 
only a few punctures. Declivity sloping, moderately sulcate with rounded, slightly 
elevated lateral margin showing a very slight tendency to curve toward the suture 
at the summit; suture moderately wide, elevated; lateral margins with a few 
small granules and long setae. 

Male. — Slightly larger and stouter than female; 1.9 mm long and 2.6 times 
longer than wide. Frons flattened on each side of the faint longitudinal carina, 
obscurely punctured, shining and pubescent, transverse carina not evident; pro- 
notum more narrowly rounded in front, sides more strongly arcuate. Declivity 
deeper, more strongly sulcate; third interspace forming lateral margin much 
higher, the inpushing of the summits much more evident; suture and lateral 
margin with small granules. 

Type locality. — Bonnie Doone, Santa Cruz County, California. 

Host.^ — Pinus attenuata Lemm. 

Type material. — The female holotype, allotype, and thirteen para- 
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types were collected at the type locality on 21 May 1941, by D. DeLeon 
(Hopk. U. S. 33689). 

The holotype and allotype are deposited in the U. S. National Mu- 
seum, Washington, D. C. Paratypes are deposited in the Pacific South- 
west Forest and Range Experiment Station, Berkeley; the California 
Academy of Sciences, San Francisco; the California Insect Survey, 
University of California, Berkeley; and in my collection. 

This species is named in honor of Donald DeLeon who collected the 
type series. 

Pityophthorus praealtus Bright, new species 

This species possesses many of the characters of Blackman’s Group III 
but does not appear to be closely related to any known species in that 
group. It is provisionally placed in Group III until more is known about 
the species groups of Pityophthorus. 

Female. — Length 1.7 mm (paratypes 1.6-1. 9 mm), 2.9 times longer than wide. 
Dark reddish-brown in color. 

Frons flattened over a semicircular area extending from eye to eye and to 
well above the eyes, slightly but distinctly concave above the epistoma; surface 
shining, finely and sparsely punctured, with a few short, scattered setae. An- 
tennal club oval, 1.4 times longer than wide, first segment slightly narrower than 
others. 

Pronotum 1.1 times longer than wide, roughly triangular in shape, with anterior 
margin narrowly rounded and armed with two close, erect asperities (two addi- 
tional very small asperities present in some paratypes) ; surface shining; anterior- 
slope with usual sei-ni-concentric rows of sparse asperities; summit prominent, 
not strongly elevated; posterior area with rather large, shallow punctures beset 
with short setae; median line impunctate and not evident. 

Elytra 1.7 times longer than wide, sides parallel and posterior outline broadly 
rounded; striae punctured in regular rows, punctures distinct and impressed, each 
with a very short seta; interspaces smooth and shining; first, third, and alternate 
interspaces with punctures about equal in size to strial punctures, seta a little 
longer than those of striae. Declivity with suture depressed except at apex; 
second interspace very slightly widened and smooth; third interspace devoid of 
granules, smooth and shining; strial punctures slightly reduced in size. 

Male. — Very similar in size and proportions to female except frons flat, not 
concave or carinate; elytral suture more strongly depressed at declivity and pro- 
notal and elytral punctures and asperities stronger. 

Type locality. — Mt. Shasta Ski Area, Siskiyou County, Cali- 
fornia. 

Host. — Pinus albicaulis Engelm. 

Type material. — The female holotype, allotype, and six paratypes 
were collected at the type locality on 15 July 1963, by D. E. Bright. The 
holotype and allotype are deposited in the California Academy of Sci- 
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ences, San Francisco. Paratypes are deposited in the California Insect 
Survey Collection, University of California, Berkeley and in the Cana- 
dian National Collection, Ottawa, Ontario. 

Hylocurus hirtellus (Leconte) 

Micracis hirtellus Leconte, 1876, Proc. Amer. Phil. Soc., 15 : 368. 

Hylocurus hirtellus: Wood, 1966, Gt. Basin Nat., (in press). 

Hylocurus crinitus Blackman, 1943, Proc. U. S. Natl. Mus., 93 (3165) : 347, (new 
synonymy) . 

The type of Hylocurus crinitus Blackman was compared with several 
series of Hylocurus hirtellus from all parts of California and no distin- 
guishing characteristics could be found. 

PiTYOPHTHORUS IDONEUS Blackman 

Pityophthorus idoneus Blackman, 1928, Bull. New York State Coll. Forest., 1 (3-6), 
Tech. Pub. 25: 55. 

Pityophthorus hopkinsi Blackman, 1928, Bull. New York State Coll. Forest., 1 
(3-6), Tech. Pub. 25: 56, (new synonymy). 

Pityophthorus ponderosae Blackman, 1928, Bull. New York State Coll. Forest., 1 
(3-6), Tech. Pub. 25: 57, (new synonymy). 

Direct comparisons of all three types with several series from Cali- 
fornia showed that only one species is represented. The differences on 
which Blackman based his species are felt to be only variations within 
the species. 

Pityophthorus modicus Blackman 

Pityophthorus modicus Blackman, 1928, Bull. New York State Coll. Forest., 1 (3- 
6), Tech. Pub. 25: 94. 

Pityophthorus navus Blackman, 1928, Bull. New York State Coll. Forest., 1 (3-6), 
Tech. Pub. 25: 95, (new synonymy). 

The types of the two species above were examined and compared with 
a large number of specimens from Arizona, California, and Baja Cali- 
fornia, and only one species was represented. This species is closely re- 
lated to P. tuberculatus Eichhoff, but is most easily distinguished by 
the frontal characters of the female. In P. tuberculatus the Irons of the 
female is smooth and shining, with long setae only around the perim- 
eter; while in P. modicus there is an extension of the pubescence from 
the vertex to near the center of the Irons. 

Pityophthorus confertus Swaine 

Pityophthorus confertus Swaine, 1917, Dominion Canada Dept. Agric., Entomol. 
Br., Bull. 14 (1) : 27. 

Pityophthorus burkei Blackman, 1928, Bull. New York State Coll. Forest. 1 (3-6), 
Tech. Pub., 25: 129, (new synonymy). 
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Paratypes of P. hurkei were compared with long series of P. conjertus 
from many localities. The differences Blackman noted were found to 
be within the limits of variation of P. confertus. 

Phloeosinus frontalis Bruck 
Phloeosinus frontalis Bruck, 1933, Canadian Entomol., 65: 55. 

Phloeosinus granulatus Bruck, 1936, Bull. Southern Calif. Acad. Sci., 35: 33, 
(new synonymy) . 

Comparisons of types and paratypes of both species with large num- 
bers of specimens from the type localities and various other locations 
in southern California have shown that only one species is represented. 
The differences between the two species as described by Blackman 
(1942) are within the normal variation that can be expected whenever 
long series are examined. 

Phloeosinus rugosus Swaine 

Phloeosinus rugosus Swaine, 1917, Dominion Canada Dept. Agric. Entomol. Br., 
Bull. 14 (1) : 9. 

Phloeosinus chamherlini Blackman, 1942, Proc. U. S. Natl. Mus., 92 (3154) : 470, 
(new synonymy) . 

The types of both species have been examined and compared along 
with numerous specimens from Oregon and California. Although dif- 
ferences in the male frons can be detected when examining single speci- 
mens, when series are examined these differences clearly become varia- 
tions within the population. In the absence of any consistent morpho- 
logical, biological, or distributional differences, only one species is 
recognized. 

Stenoclyptes sulcatus (Bruck) 

Pseudothysanoes sulcatus Bruck, 1936, Bull. Southern Calif. Acad. Sci., 35: 33. 
Stenoclyptes sulcatus: Wood, 1956, Canadian Entomol., 88 (5) : 240. 

Stenoclyptes ceanothi Blackman, 1943, Proc. U. S. Natl. Mus., 93 (3165) : 358, 
(new synonymy) . 

Two paratypes of Bruck’s species were compared with my specimens 
which previously had been compared with Blackman’s type. No essen- 
tial differences were observed and since distribution and host plant are 
the same, only one species is recognized. 

Leperisinus californicus Swaine 

Leperisinus californicus Swaine, 1916, Canadian Entomol., 48: 190. 

Leperisinus californicus Essig, 1958, Insects and mites of western North America, 
p. 519, (new synonymy). 
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In the revised edition of Essig’s Insects and mites of western North 
America (1958), Essig appears to describe a new species with the 
phrase ^‘‘Leperisinus calif ornicus, Essig, n. sp.” followed by a brief 
description. No type designation is indicated. On the same page in the 
caption to Fig. 424 there is a reference to ‘^Leperisinus californicus 
Essig,” while on page 518 in the caption to Fig. 423 Leperisinus cali- 
fornicus Swaine is mentioned. Swaine’s name is also referred to on 
page 517 under the common name of the olive bark beetle. When com- 
paring these pages in the 1929 and 1958 editions it is obvious that Es- 
sig’s name after Leperisinus californicus is a misprint. The term “n. 
sp.” in the 1958 reference leads one to believe that a new species is 
described. The new name thus proposed is here regarded as a synonym 
of Swaine’s species and it is also a primary homonym of Swaine’s 
earlier name. 

Thysanoes phorodendri (Blackman) 

Pseudothysanoes phorodendri Blackman, 1928, Bull. New York State Coll. Forest., 

1 (3-6), Tech. Pub. 25: 202. 

The type and several paratypes of Pseudothysanoes phorodendri 
Blackman were examined and found to belong to the genus Thysanoes. 
The pronotum is nearly equal in respect to length and width or very 
slightly longer than wide and the terminal process of the anterior tibiae 
is undivided. Blackman’s species must therefore be transferred to 
Thysanoes. 
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A New Species of Pteromicra from Western North America 

and Resurrection of Pteromicra pleuralis (Cresson) 

(Diptera : Sciomyzidae) 

T. W. Fisher and R. E. Orth^ 

University of California Citrus Research Center and 
Agricultural Experiment Station, Riverside 

The new species described here was collected in northern California 
during a field survey related to University of California Agricultural 
Experiment Station Project 2037, “Biological control of noxious land 
snails and slugs and aquatic snail hosts of livestock liverfluke.” 

Pteromicra siskiyouensis Fisher and Orth, new species 

Holotype male. — Length of wing 3.0 nim. Head: Frontovertex shining black, 
bordered anteriorly by yellowish margin; face shining black, tinged with brown; 
gena white, pruinose; oral margin yellowish; occiput shining black; palpus 
wholly yellow; antenna yellowish; third segment blackish apico-dorsally ; arista 
black with short plumosity; one fronto-orbital bristle. Thorax: Largely black; 
dorsum sub-shining, yellow (pollinose) ; anterior portion of pronotum shining; 
lateral margin of notum gray pruinose from humerus to wing base; propleuron 
dark brown, mesopleuron and pteropleuron shining; sternopleuron and hypo- 
pleuron gray pruinose; prosternum yellowish brown; pteropleuron with tuft of 
more or less uniform hairs. Legs: Fore coxa whitish with two strong antero-dorsal 
bristles; fore femur with pecten; basal two-thirds of femur yellow, remainder 
black; fore tibia black; fore tarsal segments one through four black, fifth segment 
dirty white; middle and hind legs wholly yellow except brownish fifth tarsal 
segments. Wing: Membrane uniformly hyaline with light brown veins; halter 
light yellow; squama whitish. Abdomen: black, shining, brownish ventrally; 
terminalia as illustrated in Figs. 1, 4, and 7. 

Allotype female. — Length of wing 4.0 mm. Coloration as in holotype; termi- 
nalia and spermatheca as shown in Figs. 10, 13, and 20. 

Paratypes. — 24 males, length of wings 3.0 to 4.0 mm, average 3.5 
mm; 15 females, length of wing 3.2 to 4.2 mm, average 3.7 mm. Varia- 
tions — fourth tarsal segment of fore tarsi may be whitish apically. Ma- 
terial received from United States National Museum is lighter in color 
than our California specimens. This may be due to the age of the 
former. 

Distribution and Locality Data. — The holotype male, allotype, and 
9 male and 10 female paratypes from California were take along the 
southwestern shore of Grass Lake on Highway 97, Siskiyou 
County; elevation, 5122 feet; latitude, 41° 30' north; longitude, 
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122° 15' WEST approximately; 6 August 1965; collected by the au- 
thors; field notes accession number AS-371. 

The habitat at this locality is a shallow fresh water marsh with 
abundant sedges emerging about 24 inches above the water and distrib- 
uted over the entire surface of the lake. The only aquatic snails seen 
were Stagnicola palustris nuttalliaiia (Lea) and Helisoma subcrenatum 
(Carpenter). No living snails were seen on the wet shore over which 
part of the sample was taken. 

Designated as paratypes from USNM material are: 5 males, Yellowstone Lake, 
Montana (now Wy.), 9 August 1918 (A. L. Melander) ; 1 male, Yellowstone Park, 
Canyon Camp, 12 August 1918 (A. L. Melander) ; 1 male. Priest Lake, Idaho, 
3 September 1919 (A. L. Melander) ; 1 male, 1 female, Priest Lake, Soldier Creek, 
Idaho, 22 August 1919 (A. L. Melander) ; 2 males, 1 female, Chatcolet, Idaho, 
August 1915 (A. L. Melander) ; 1 male, Lake Waha, Idaho, 9 June 1918 (A. L. 
Melander) ; 1 male, Potlach, Idaho, 17 June 1911 (J. M. Aldrich) ; 1 male, Tacoma, 
Washington, 13 July 1915 (A. L. Melander) ; 1 male, Creston, Washington, 27 
June 1924 (A. L. Melander) ; 1 male, Glenwood, Klickitat River, Washington, 27 
June 1917 (A. L. Melander) ; 4 males, Pullman, Washington (3 from A. L. 
Melander collection, 1 from F. C. Baker collection) , date illegible. 

Designated as paratypes from the Kent State University (Ohio) entomological 
collection are: 1 male, 2 females. Bear Lake, Bear Lake, Idalio, 16 August 1965 
(B. A. Foote) ; 1 male, 12 miles south of Rexford, Montana, 16 July 1965 (B. A. 
Foote) ; 4 males, 35 miles northwest of Glacier, Montana, 8 August 1965 (B. A. 
Foote) ; 1 female, 4 miles east of Big Fork, Montana, 10 August 1965 (B. A. 
Foote) . 

Also designated as a paratype is a female from the Cornell University collection: 
Vermillion Lake, 5 miles west of Banff, Alberta, Canada, August 1962 (B. A. 
Foote) . 

Total number of specimens examined was 36 males and 17 females. 

P. siskiyouensis appears to be confined to western North America 
and occurs in and west of the Rocky Mountains and/or above 45° N. 
latitude in California, Oregon, Washington, Idaho, Montana, and Wy- 
oming. The northernmost locality we know of is represented by a male 
specimen collected 13 miles north of Banff, Alberta, Canada (approxi- 


Explanation of Figures 

Figs. 1-3. Lateral aspect of male terminalia. Fig. 1, Pteromicra siskiyouensis 
sp. no., holotype. Grass Lake, California, ap, anterior process of posterior surstylus; 
as, anterior surstylus; ce, cerci; ep, epandrium; hy, hypandrium; ps, posterior 
surstylus. (Anterior surstylus elevated in this drawing only.) Fig. 2, P. pleuralis 
(Cresson), Quebec, Quebec, Canada. Fig. 3, P. nigrimana (Meigen), Berlin, 
Germany. 
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mately 51° N. latitude), Banff-Jasper Highway (easterly slope of the 
Rocky Mountains), 4500' elevation, 25 July 1955 (R. Coyles). This 
specimen was obtained from G. E. Shewell, Canadian National Collec- 
tion, Ottawa, and was determined by L. V. Knutson from our drawing 
of the holotype and by comparing it with a paratype sent to Cornell. 

Material received from the Canada National Museum (courtesy of 
J. F. McAlpine) subsequent to submission of the original manuscript 
has extended distributional data as follows: 

Pteromicra siskiyouensis : British Columbia (Oliver, Chilliwack, nr. Terrace, 
Sawmill Lake); Alberta (Banff, Jasper). All the foregoing localities are located 
west of the crest of the Rockies or the northerly extensions of that range into 
northwestern British Columbia and southeastern Alaska. 

P. pleuralis: Alaska (mi 289, Richardson Hwy) ; British Columbia (Atlin) ; 
Alberta (Edmonton, Grande Prairie, McMurray, Morvin, Wabamun) ; Saskatch- 
ewan (Saskatoon) ; Manitoba (Aweme, Doloraine, Mafeking, Ninette, Stockton, 
Teulon) ; Ontario (Don Mills, Marmora, Orillia, Ottawa, Rondeau Park) ; New 
Brunswick (St. Andrews); Illinois (Champaign Co.). 

P. nigrimana: Sweden (Abisko). 

Deposition of Type Material. — 21 paratypes (19 males, 2 females) , 
U. S. National Museum; 3 paratypes (1 male, 2 female), Cornell Uni- 
versity; 4 paratypes (3 males, 1 female), Kent State University; 2 para- 
types (1 male, 1 female), California Academy of Sciences, San Fran- 
cisco. The remainder of the type material is located in the museum of 
the Department of Biological Control, University of California, River- 
side, California. 

Comparison of Pteromicra nigrimana, P. pleuralis, 

P. siskiyouensis, and P. sp. dub. 

In Foote’s key to the species of Pteromicra (1959), as modified from 
Steyskal (1954), P. siskiyouensis sp. nov. runs to P. nigrimana (Mei- 
gen) by external characters, but its genitalia are dissimilar to those fig- 
ured by Steyskal (1954) for P. nigrimana from Berlin, Germany. Speci- 
mens and drawings of our California material were sent to Mr. Steyskal 
and he agreed that P. siskiyouensis was undescribed. Further, he re- 


Explanation of Figures 

Figs. 4-6. Caudal aspect of male terminalia. Fig. 4, P. siskiyouensis sp. nov., 
holotype. Grass Lake, California, as, anterior surstylus; ep, epandrium; ps, pos- 
terior surstylus; Fig. 5, P. pleuralis (Cresson), Quebec, Quebec, Canada, ap, 
anterior process of posterior surstylus; Fig. 6, P. nigrimana (Meigen), Berlin, 
Germany. 
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examined his material and expressed the opinion (correspondence 6 
October 1965, with R. E. Orth) that the German and eastern North 
American specimens are subspecifically distinct. Subsequently Steyskal 
arranged for North American material labeled P. nigriinana from the 
United States National Museum to be sent to us for study. Some of these 
specimens have been incorporated into the P. siskiyouensis paratype 
series and have expanded the distributional data. Also included was one 
male from Berlin, Germany. Subsequently another male from Berlin 
and a female from Heusden, Belgium, were received from Steyskal. The 
female will be discussed later under the subtitle ^‘’Pteromicra sp. dub.” 
Additional American and European material was loaned by C. 0. Berg 
and L. V. Knutson, Cornell University, and B. A. Foote, Kent State 
University, loaned material from northwestern and eastern United 
States. We dissected many of these specimens, and, allowing for slightly 
different viewing angles, SteyskaTs drawing (1954, p. 264) of the 
Berlin male and ours (Fig. 3) agree. After further studying the above- 
mentioned specimens, we concur with Steyskal that North American 
and European material presently designated ^‘‘Pteromicra nigrimana^’’ 
can be separated morphologically. The main basis of separation is 
provided by characters of the male postabdomen. Further, since these 
two forms are separated by the North Atlantic Ocean, it can be assumed 
that they are exhibiting independent speciation, and therefore from a 
pragmatic view should be considered reproductively isolated. Therefore, 
we choose to resurrect Pteromicra pleuralis (Cresson, 1920) (placed in 
synonymy under P. nigrimana by Melander, 1920) as the appellation 
designating the North American species. We have examined Cresson’s 
type specimen (collected at Swarthmore, Pennsylvania) and it fits our 
criteria for the species. We also choose to let the European species 
stand as Pteromicra nigrimana (Meigen) . We have examined speci- 
mens from Denmark and Finland and, although they show slight varia- 
tions from the Berlin form, they, too, can be regarded as Pteromicra 
nigrimana. 

The total number of P. pleuralis and P. nigrimana examined by us 


Explanation of Figures 

Figs. 7-9. Ventral aspect of male terminalia. Fig. 7, Pteromicra siskiyouensis 
sp. nov., liolotype, Grass Lake, California, ap, anterior process of posterior sur- 
stylus; aps, apex of posterior surstylus; as, anterior surstylus; ce, cerci; ep, 
epandrium; hy, hypandrium; ps, posterior surstylus; Fig. 8, P. pleuralis (Cresson), 
Quebec, Quebec, Canada. Fig. 9, P. nigrimana (Meigen), Berlin, Germany. 


[voL. 42, NO. 4 


314 


THE PAN-PACIFIC ENTOMOLOGIST 





0.3 mm 


October 1966] fisher and orth — pteromicra 


315 


was 27 males and 15 females of the former and 29 males and 22 females 
of the latter. 

With our material it is rather easy to separate the males of P. pleuralis 
and P. nigrimana by differences in the configuration of the surstyli 
(Figs. 2, 3). When viewed caudally the posterior surstyli of P. nigri- 
mana bend inwardly at a sharper angle and are pressed closer to the 
epandrium than are those of P. pleuralis (Figs. 5, 6). Viewed ventrally 
the apex of the posterior surstylus of P. pleuralis is angulate, whereas 
in P. nigrimana it is rounded and appears to be somewhat broader 
(Figs. 8, 9). Even though Figs. 8 and 9 are slightly different views 
the angulate or rounded characteristic of the apex of the posterior sur- 
stylus is readily apparent and provides the chief means for ready separa- 
tion of the two species. Pteromicra siskiyouensis sp. nov. is readily 
distinguished from both P. nigrimana and P. pleuralis by the prominent, 
anteriorly directed, finger-like process located midway on the anterior 
margin of the posterior surstylus (Fig. 1). These basic differences in 
genitalia make interspecific hybridization seem unlikely. In P. pleuralis 
this process is located basally at the anterior margin of the surstylus 
and is directed inwardly (Fig. 2) , and from a lateral aspect may or may 
not be seen. In P. nigrimana the process lies slightly more posterad and 
is not seen in lateral aspect. 

Females can usually be separated by differences of abdominal sternite 
VIII and width of sternite VII (Figs. 11, 12, and 13). In general it 
can be said that when proceeding from easterly to westerly longitudes 
sternite VII becomes wider, and sternite VIII becomes shorter and 
wider. These characteristics are best developed in P. siskiyouensis. 
It was also noted that sternite VIII of P. nigrimana exhibits a triangular 
dark area (seen after clearing with KOH) which was not detected in 
P. pleuralis. 

Pteromicra sp. dub. 

The female from Heusden, Belgium, in USNM was collected and de- 
termined by J. Verbeke as P. nigrimana (Meigen), but it was so muti- 
lated that we could not identify it as such from external characters. This 
specimen we designate P. sp. dub. Dissection revealed abdominal ster- 


<- 

Explanation of Figures 

Figs. 10-12. Female terminal sternites. Fig. 10, Pteromicra siskiyouensis sp. 
nov., allotype, Grass Lake, California. Fig. 11, P. pleuralis (Cresson), Kent, Ohio. 
Fig. 12, P. sp. dub., Heusden, Belgium. 
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0.3 mm 


Figs. 13-19. Female abdominal sternites VII and VIII. Fig. 13, P. siskiyouensis 
sp. nov., paratype, Grass Lake, Califoimia; Fig. 14, P. pleuralis (Cresson), Kent, 
Ohio; Fig. 15, P. pleuralis (Cresson), Ringwood, New York; Fig. 16, P. nigrimann 
(Meigen), Tvarminne, Finland; Fig. 17, P. nigrimana (Meigen), Sjaelland, Den- 
mark; Fig. 18, P. nigrimana (Meigen), Vollerup, Denmark; Fig. 19, P. sp. dub., 
Heusden, Belgium. 


nites VII and VIII and the spermathecae to be very different from those 
of the identifiable females of P. pleuralis and P. nigrimana at our dis- 
posal (Figs. 12, 14, 15, 16, 17, and 18) . By comparison with P. nigri- 
mana the general body color is much lighter; sternite VII is narrower; 
sternite VIII is not markedly extended laterally and its anterior peaks 
come to sharp points; and the spermathecae are quite large (Figs. 12, 
19, and 23) when compared to those of P. pleuralis and P. nigrimana 
(Figs. 21 and 22). It is our opinion that this specimen belongs to 
another species of Pteromicra — possibly P. pectorosa. 

Remarks 

Topographic isolation of a segment of an assumed boreal species by 
the rising of the Rocky Mountains appears to be the obvious factor that 
has permitted P. siskiyouensis to speciate west of those mountains. All 
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Figs. 20-23. Spermathecae. (One of each pair illustrated; no appreciable dif- 
ference between left and right spermathecae in material examined.) Fig. 20, 
P. siskiyouensis sp. nov., paratype, Grass Lake, California. Fig. 21, P. pleuralis 
(Cresson), Kent, Ohio. Fig. 22, P. nigrimana (Meigen), Funkedam, Zealand, 
Denmark. Fig. 23, P. sp. dub., Heusden, Belgium. 

of the specimens (both sexes) from west of the Rockies are unmistak- 
ably P. siskiyouensis, whereas at a relatively short distance east of the 
Rockies at Lusk, Wyoming, characteristic P. pleuralis occurs. This 
locality may be a relict area for tbe species, since the remainder of our 
material was taken east of 98° longitude. It is our opinion that P. 
siskiyouensis and P. pleuralis are Nearctic, and P. nigrimana is Palearc- 
tic in distribution. 

The collecting method used to obtain our specimens of P. siskiyou- 
ensis at Grass Lake is worth comment. On 5 August 1965, about 5:00 
p.m., a site on the lake margin was swept with a conventional aerial net, 
and 9 sciomyzid flies of the following genera were taken: Dictya (2), 
Elgiva (1), Sepedon (4), and Tetanocera (2). To obtain more speci- 
mens, the site was revisited about 10 a.m. the following morning and 
was gone over with a D-Vac suction collector. This sample yielded 101 
sciomyzid flies representing 7 genera, including 21 P. siskiyouensis. 
Just before the D-Vac collection, at a similar site 400 yards to the west, 
a sweep net sample yielded 16 sciomyzid flies, but no P. siskiyouensis. 
No other species of Pteromicra were taken at Grass Lake. 
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A Preliminary List of the Sciomyzidae of California 

(Diptera) 


T. W. Fisher 

University of California Citrus Research Center and 
Agricultural Experiment Station, Riverside 


A survey of insects associated with land and fresh water mollusks has 
been in progress since 1962. This work is related to Agr. Exp. Sta. 
Project No. 2037 titled ‘‘Biological control of noxious land snails and 
slugs and aquatic snail hosts of livestock liverfluke.” Attention has 
focused in particular on marsh flies whose larvae are known to feed on 
fresh water and terrestrial mollusks. Field and laboratory records to 
date show that associations with aquatic snails far exceed those with 
terrestrial mollusks. Since 1953, C. 0. Berg, Cornell University, Ithaca, 
N. Y., and his students have published approximately 30 papers on the 
taxonomy and biology of certain North American species mainly from 
east of the Rocky Mountains, Central America, and Europe. Foote 
(1961) reported species collected in the northwestern United States. 
G. C. Steyskal, United States National Museum specialist in the family, 
has described many new taxa, and he has provided keys to the known 
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species in certain genera. Until the present survey there had been no 
intensive effort to establish the status of the Sciomyzidae in California. 
It is to partially fill this void and to answer increasing inquiries con- 
cerning marsh flies in California that the approximately 40 species col- 
lected thus far are herein reported. 

Precise collecting data will be furnished by correspondence with in- 
terested solicitors. Only the counties are listed below. Sources of the 
specimens are Cornell University (CRNL), University of California — 
Berkeley, Davis, Riverside (UC-B, D, R), and United States National 
Museum (USNM). A single asterisk (^‘) indicates recognized species 
complexes or possible clinal entities. Determinations have been made 
by the author and R. E. Orth (Laboratory Technician III) and virtually 
all have been confirmed by G. C. Steyskal. 

Antichaeta rohiginosa Melander — Del Norte, Modoc (UCR, USNM) 

Antichaeta testacea Melander — Modoc, Nevada, Orange, Riverside, San Luis 
Obispo, Santa Barbara, Santa Cruz (UCR, USNM) 

Antichaeta n. sp. — Inyo, Mendocino, Modoc, Tulare (UCR) 

Atrichomelina pubera (Loew) — Butte, Eldorado, Inyo, Lake, Lassen, Mendocino, 
Modoc, Nevada, Orange, Plumas, Riverside, Sacramento, San Bernardino, San 
Diego, Santa Clara, Siskiyou, Stanislaus, Tehama, Tulare (CRNL, UC-B-D-R, 
USNM) 

Dictya montana Steyskal* — Del Norte, Humboldt, Imperial, Inyo, Los Angeles, 
Madera, Mendocino, Orange, Riverside, San Luis Obispo, San Bernardino, San 
Diego, San Mateo, Santa Barbara, Santa Clara, Ventura, Yolo (CRNL, UC-B-D- 

R) 

Dictya texensis Curran — Imperial, Los Angeles, Orange, Riverside, San Bernardino, 
San Diego, Santa Barbara, Ventura (CRNL, UCR) 

Dictya n. sp. “B” — Nevada, Shasta, Trinity (UCR) 

Elgiva connexa (Steyskal) — Mono (UCR) 

Elgiva rufa (Panzer) — Modoc, Plumas, Siskiyou (UCR) 

Hoplodictya spinicornis (Loew) * — Butte, Fresno, Inyo, Mendocino, Nevada, Or- 
ange, Riverside, San Diego, San Luis Obispo, Santa Barbara, Santa Clara, Shasta, 
Siskiyou, Tulare, Tuolumne, Yolo (CRNL, UC-B-D-R) 

Limnia armipes Melander — Del Norte, Fresno, Mendocino, Marin, Nevada, Placer, 
Sonoma, Tuolumne (UCR) 

Pherhellia humilis (Loew) — Butte, Humboldt, Imperial, Inyo, Lassen, Los An- 
geles, Mendocino, Modoc, Orange, Placer, Riverside, San Bernardino, San Diego, 
San Luis Obispo, Santa Barbara, Santa Clara, Shasta, Siskiyou, Tulare, Yolo 
(CRNL, UC-B-D-R, USNM) 

Pherhellia idahoensis Steyskal — Modoc, Santa Clara, Siskiyou (UCR, USNM) 
Pherhellia nana (Fallen) — Butte, Del Norte, Eldorado, Inyo, Lake, Lassen, Men- 
docino, Modoc, Mono, Nevada, Orange, Riverside, San Bernardino, San Diego, 
San Luis Obispo, Santa Barbara, Santa Clara, Shasta, Siskiyou, Tehama, Trinity, 
Tulare, Yolo (CRNL, UC-B-D-R) 

Pherhellia oregona Steyskal — Del Norte, Humboldt (UCR) 


320 


THE PAN-PACIFIC ENTOMOLOGIST [vOL. 42, NO. 4 


Pherhellia schoenherri maculata (Cresson) — Modoc, Mono, Nevada (CRNL, UCR) 
Pherhellia trabeculata (Loew) — Orange, Riverside, San Diego (CRNL, UCR, 
USNM) 

Pherhellia vitalis (Cresson) — Inyo, Lassen, Modoc, Orange, Placer, Riverside, San 
Bernardino, Santa Clara, Shasta, Siskiyou, Yolo (CRNL, UC-B-D-R, USNM) 
Pherhellia n. spp. (4) — Mendocino, Placer, Plumas, Riverside, San Bernardino, 
Tuolumne (UCR) 

Pteromicra pectorosa (Hendel) — Del Norte (UCR, USNM) 

Pteromicra siskiyouensis Fisher and Orth — Modoc, Siskiyou (UCR) 

Sciomyza simplex Fallen — Modoc, Siskiyou (UCR) 

Sciomyza n. sp. — Modoc, Sonoma (UCR) 

Sepedon armipes Loew* — Alpine, Inyo, Lassen, Modoc, Mono, Nevada, Plumas, 
Shasta, Siskiyou, Tehama (UC-B-D-R, USNM) 

Sepedon hifida Steyskal — Butte, Fresno, Inyo, Mendocino, Monterey, Nevada, 
Orange, Riverside, San Bernardino, San Diego, San Luis Ohispo, Santa Barbara, 
Tulare, Ventura (CRNL, UC-B-D-R, USNM) 

Sepedon horealis Steyskal* — Madera, Nevada, Plumas, Shasta, Tuolumne (UC-B-D- 
R, USNM) 

Sepedon praemiosa Giglio-Tos — Butte, Colusa, Eldorado, Fresno, Inyo, Lake, Las- 
sen, Los Angeles, Mendocino, Modoc, Mono, Napa, Navada, Orange, Plumas, 
Riverside, San Bernardino, San Diego, Santa Barbara, Santa Clara, Sacramento, 
Shasta, Sierra, Siskiyou, San Luis Ohispo, Solano, Stanislaus, Tehama, Tulare, 
Ventura, Yolo, Yuba (CRNL, UC-B-D-R, USNM) 

Tetanocera ferruginea Fallen — Mono (UCR) 

Tetanocera mesopora Steyskal — Modoc (UCR) 

Tetanocera nanciae Brimley — Alameda, Amador, Colusa, Eldorado, Inyo, Kern, 
Lassen, Marin, Mendocino, Modoc, Mono, Nevada, Plumas, Riverside, San 
Bernardino, Shasta, Sierra, Sonoma, Tuolumne, Yolo (CRNL, UC-B-D-R) 
Tetanocera ohtusifihula Melander — Marin, Santa Clara (USNM) 

Tetanocera pleheia Loew — Plumas (UCR, USNM) 

Tetanocera rohusta Loew — Del Norte, Modoc (UCR) 

Tetanocera soror Melander — Alpine, Nevada, Plumas, Sierra (UC-B-D-R) 

Tetanocera vicina Macquart — Nevada, Placer, Siskiyou (UCR) 

Tetanocera n. spp. (3) — Del Norte, Modoc, Mono, Plumas (UCR) 
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A New North American Genus of Soldier Beetles^ 

(Coleoptera : Cantharidae) 


Kenneth M. Fender 

Linfield Research Institute, McMinnville, Oregon 

The new genus, described below, was discovered during revisional 
studies of the genus Podahrus. The recognition of an undescribed genus 
was confirmed by Dr. Kurt Delkeskamp of Berlin, Germany by corre- 
spondence. It strongly resembles Podahrus exteriorly, being most readily 
recognized by the distortion of the apical antennal segment and the 
produced membraneous lobe of the maxillae. In Podahrus (Fig. 1), 
the apical antennal segment is not tapered to the rounded tip nor is it 
bent and the maxillae do not possess an anteriorly produced membra- 
neous lobe. 

Hatchiana Fender, new genus 

Type of the genus: Hatchiana arizonensis Fender, new species 

Elytra covering wings; gular sutures confluent; prothorax truncate in front; 
head entirely exposed; apical segment of antennae distorted, tapered to apex, 
tip acute; maxillae with large, membraneous, subovate, anteriorly produced lobe; 
male aedeagus with additional pair of conical, hirsute, sclerotized processes be- 
neath and extending beyond dorsal plate and just above penial lobe, these 
processes connected to base of penial lobe by long, slender filaments. 

Hatchiana arizonensis Fender, new species 

(Figs. 2-6) 

Piceous. Head black, maxillary lobes testaceous; genae piceotestaceous dorsally in 
front of eyes; basal segments of palpi and basal two antennal segments with rather 
narrow pale stripe beneath. Pronotum with explanate lateral margins testaceous, 
basal margin feebly paler than middle portion. Elytra with suture narrowly pale 
from apices to part way down sides of scutellum; lateral margins more widely 
paler near apices to base, expanded basally to include external deflexed sides of 
humerae; prosternal episterna and lateral margins of prosternum testaceous; 
metasternal episternum piceotestaceous through anterior half, apices of trochanters 
and bases of coxae testaceous. Pubescence cinereous. Length 10 mm. 

Male. — Head dull, feebly shining and coarsely sparsely punctured between 
and in front of antennae, eyes large and prominent, apical margins of clypeus 
oblique and sinuate towards sides and with arcuate median notch, stipes of maxillae 
with basal group of three or four long erect hairs and apical group of 15-20 
shorter erect hairs, penultimate maxillary palpal segment with long depressed 
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Fig. 1. Apical antennal segment of Podabrus. Fig. 2. Apical antennal segment 
of Hatchiana arizonensis. Fig. 3. Anterior portion of head of Hatchiana arizonen- 
sis (dorsal view), showing membraneous lobes of maxillae (stippled). Fig. 4. 
Aedeagus of male, Hatchiana arizonensis, dorsal view. Fig. 5. Same, lateral view. 
Fig. 6. Same, ventral view. 


hairs, ultimate segment securiform, vertical angle midway between base and apex, 
apical angle rounded, maxillary lobe large, membraneous, spongeose, with ovate 
anteriorly directed lobe; antennae slender, extending to apex of third sternite, 
pubescence dual with moderately dense short appressed hairs and longer erect 
scattered hairs; second segment about two thirds length of third, intermediate 
segments about three times as long as wide, ultimate segment longer, more slender, 
curved, tapered apically and with tip acute. Pronotum transverse, wider than 
head, dull, with explanate margins feebly shining, anterior margin nearly straight 
and shallowly broadly reflexed, anterior angles rounded, sides arcuate, widest 
medially, basal angles acute and prominent, comparatively narrowly explanate, 
a little more widely so towards anterior angles, becoming shallowly reflexed 
towards basal angles, basal margin nearly straight, finely beaded, disc finely 
sparsely punctured, a little more coarsely so on elevations and median concavity, 
still more coarsely so on anterior third, a moderately wide, deep, eroded longitu- 
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dinal impressed line extending length of elevations, elevations low and subtriangular, 
median concavity shallow and circular. Scutellum triangular, finely sparsely punc- 
tured, a shallow longitudinal impressed line extending nearly to apex. Elytra 
moderately broad, individually about five times as long as wide, finely rugose 
punctate basally, becoming finely scabrose apically. Body beneath finely pustu- 
late-punctate on the metasternum, abdominal sternites alutaceous, finely sparsely 
punctured; legs with protibiae not bent and apically dilated and metacoxae 
without an apical process; concave undersides of tarsal segments densely covered 
with short cinereous pubescence giving them a whitish appearance. Pro- and 
mesotarsal claws broadly cleft, two portions nearly parallel, metatarsal claws 
similar but appendix curved and diverging from the claw. 

Holotype male. — Mt. Lemon, Catalina Mts., Arizona, 12 June 1912, 
collected by J. R. Slevin. Type in the collection of the California Acad- 
emy of Sciences. 


The Status of Andrenosoma Rondani, Pilica Curran, and 
Pogonosoma Rondani, with Two New Species 

(Diptera : Asilidae) ^ 

Charles H. Martin 

Oregon State University, Corvallis 


In the recent Catalog of the Diptera of North America Martin and 
Wilcox (1965) made Pilica Curran with bristles on the metanotal calli 
a synonym of Andrenosoma Rondani with bare calli. Also, such bristles 
do not separate Bombomima Enderlein from Laphria Meigen (Martin, 
1965) . One species of Bombomima has bare calli while the number of 
bristles on the calli of the other 31 species ranges from three on one 
species on up to many on several. Half of the Laphria have such bristles 
while the other half have none. The three Nearctic Pogonosoma Ron- 
dani and the type of the genus, Palearctic P. maroccum (Fabricius), 
have bare metanotal calli, but the new species described here has meta- 
notal bristles. The either bare or bristled hypopleurae, which are an- 
terior to and adjacent to the metanotal calli, do not separate Stenopogon 
Loew from Scleropogon Loew. 

Pogonosoma was retained in the Catalog with reservations because 
only the three submarginal cells separate the genus from Andrenosoma. 
In Efferia Coquillett 10 species have three submarginal cells but the 
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other 100 or more have only two. In some species there are specimens 
with either two or three submarginals. The number of submarginals 
was of no generic value for separating Efferia from Nerax Hull (Martin, 
1965). 

In a strict sense both Pogonosoma and Pilica should be synonymized 
with Andrenosoma since the metanotal calli are either bare or bristly in 
the same genus, there are either two or three submarginals in the same 
taxa, and no other characters separate the three genera. However, past 
authors reduced Pogonosoma (Wulp, 1872; Hermann, 1914; Ricardo, 
1927) and Pilica (Carrera, 1960) to subgenera of Andrenosoma. On 
the basis of these precedents, and because the names are available, I 
am recognizing the two subgenera. 

A new species of Pogonosoma and one of Andrenosoma are described. 
Pogonosoma arachnoides Bigot is redescribed; notes are given on P. 
dorsatum (Say). Types are deposited in the California Academy of 
Sciences. 

Key to the North American Subgenus Pogonosoma 

1. Hind femora red with a black apical macula dorsally; face with yellow spot 

on gibba; thorax black, grayish brown tomentose with dark brown mark- 
ings; length 11-15 mm. (California) hesperium, new species 

Hind femora totally black 2 

2. Femora black, tibiae reddish yellow with dense long yellow hair, similar 

hair ventrally on femora; dense long yellow hair on head; length 26 mm. 

(Mexico) arachnoides Bigot 

Femora and tibiae black; vestiture white, gray, or black 3 

3. Sternite 6 of male with a tooth-like projection on posterior margin; face 

between antennae and gibba polished; wings deep brown; length 15-20 

mm. (Eastern United States) dorsatum (Say) 

Sternite 6 without tooth-like projection; face pollinose; wings with fuscous 

confined to veins; length 15-23 mm. (Western United States) 

ridingsi Cresson 

Andrenosoma (Pogonosoma) arachnoides (Bigot) new combination 

Pogonosoma arachnoides Bigot, 1878, Annal. Soc. Ent. France, ser. 5, 8: 227. 

Redescription. Male: Length 26 mm. Head black, proboscis straight, pointed, 
second palpal segment flat; face yellow tomentose, polished below eyes, front 
polished bluish black, occiput gray pollinose; gibba with dense yellow hair to 
antennae, row of yellow hair along orbitals, ocellar tubercle with several long 
yellow bristles and short hair along orbitals, dense yellow hair extends down 
from the ocellar tubercle over the occiput, upper occiput with stronger bristle- 
like yellow hairs; antennal segment 1 and 2 dark red, segment 1 about twice as 
long as 2 (segment 3 missing). 

Thorax bluish black, shining, posterior calli dark red (middle of the thorax is 
bare apparently because of an abrasion) ; laterally long yellow pile and bristles; 
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thinly brown tomentose on anterior margin; scutellum bluish black, long dense 
hair on posterior margin yellow. 

Abdomen destroyed ventrally; tergites 3-8 yellow; covered with yellow dense 
pile, male genitalia (partially destroyed) with vestiture yellow to brownish yellow. 

Wings brown, apex whitish; three submarginal cells, marginal cell long and 
petiolate, first posterior and anal cells short petiolate, posterior cell 4 petiolate, 
veins reddish brown. 

Femora black, inflated, hind femora more clavate then the anterior four, a 
sparse fringe of long yellow pile antereodorsally on basal two-thirds of hind femora, 
ventrally the yellow pile more extensive, short black hair apically, dorsally a few 
yellow hairs, apically a number of black and red bristles, vestiture of anterior 
femora similar, four anterior tibiae red, hind tibiae yellow with long and short 
yellow hair, apical tarsal segments with long black bristles. 

Lectotype. — Male, with handwritten label “Pogonosoma arach- 
noides. 218 in Coll. Bigot,” a second label, “Coll. Bigot, abt. 1845-93. 
Pres. 1913 by J. E. Collin.” Lectotype in Hope Department of Entomol- 
ogy, Oxford, type number 345. Type locality is Mexico. 

Andrenosoma (Pogonosoma) dorsatum (Say) new combination 

Laphria dorsatum Say, 1824, Amer. Ent., or descript, of insects of North America, 

1: pi. 6. 

Pogonosoma dorsatum', Cresson, 1920, Ent. News, 31: 211-215. 

Laphria melanoptera Wiedemann, 1828, Ausser. Zweifl. Insekten., 1: 514. 
Pogonosoma melanoptera; Cresson, Ihid. 

Pogonosoma melanoptera; Martin and Wilcox, 1965, A Cat. of Dipt. N. A., 

U. S. D. A. Agri., Handbook 276: 391. 

Cresson (1920) made Laphria melanoptera Wiedemann a synonym 
of Laphria dorsatum Say. Williston (1882), Schiner (1866), and Hull 
(1962) considered both species to be valid. Cresson put the species 
in Pogonosoma. 

Thirty specimens labeled both as Pogonosoma dorsata (Say) and as 
P. melanoptera (Wiedemann), and ranging from Massachusetts to 
Georgia, were studied. All the males, and also Wiedemann’s syntype 
male specimen, have on the posterior margin of sternite 6 a median 
toothdike projection covered with yellowish brown tomentum. This 
tooth is not present on the males of other species. 

Either North or South Carolina is the type locality of Pogonosoma 
melanoptera. While Wiedemann (1828 designated the type locality as 
“Vaterland?” in the original description, yet 1 found locality labels 
“Carolina” on the pins of the syntype specimens in Wiedemann’s Col- 
lection in the Naturhistorische Museum, Zoologische Abteilung, Vienna, 
Austria. 

Bromley (1934) wrote ^'‘Pogonosoma dorsatum is a species of the 
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Atlantic Coastal Plain. ‘It occurs in hot, dry situations on stumps and 
logs of pine trees. . . .’ It is mimetic of some metallic black sphecid 
or spider wasps and even flits its wings while at rest in a manner very 
suggestive of these wasps. . . .” 

Andrenosoma (Pogonosoma) hesperium Martin, new species 

Andrenosoma {Pogonosoma) hesperium is related to P. arachnoides 
Bigot but differs in that the legs are red with black maculae dorsally 
on the femora. The femora of P. arachnoides are black; the hair on the 
body of P. arachnoides is much more dense than on P. hesperium. 

Male. — Length 14 mm. Head black, yellow spot on gibba; face yellowish brown 
to gray tomentose, a transverse polished black stripe before the ocellar tubercle, 
occiput gray tomentose, narrowly densely gray along orbitals; mystax yellowish 
white, sparse hair covers face to antennae, a few black hairs on apex of gibba, 
clumps of black and a few yellow bristles on orbitals of front, five yellow bristles 
on ocellar tubercle, hair on occiput yellowish white below, mixed black and 
yellow above; antennae orange yellow, segment 1 with yellowish white vestiture, 
black bristles on segment 2, segment 2 subequal to 1, segment 3 over three times 
longer than segment 2. 

Thorax black, anterior and posterior calli red; gray tomentose with brown 
tomentose markings; vestiture anteriorly mostly black, laterally bristles yellow, 
metanotal declivity with long yellowish white pile and some black; scutellum 
yellowish brown to gray tomentose, pale pile on disc, posterior margin with 8 
yellow bristles; pleurae gray tomentose to brown; vestiture pale; metanotal slope 
with hair, crinkly apically. 

Abdomen reddish yellow, tergite 1 dorsally bluish black, tergite 2 dorsally 
with narrow transverse obscure black stripes, anteriorly lateral margins of 
tergites 1-6 with narrow black maculae; vestiture recumbent yellow hair, more 
dense laterally and along anterior margin, tergites 2-5 medially near lateral margins 
with pairs of partially erect strong yellowish bristles, tergite 6 with a single 
bristle. 

Wings light reddish brown, more dense in closed marginal cell, first posterior 
and anal cells short petiolate, posterior cell 4 petiolate. 

Legs orange yellow, femora with black maculae dorsally, narrower on the 
middle femora; vestiture mostly yellow, apices of femora and tibiae with black 
hair and bristles; tibiae arcuate, ventrally yellow hairs, dorsally fewer hairs, 
weak bristles black, strong bristles yellow. 

Female. — Similar to male but more gray tomentose, hair on abdomen more 
uniformly distributed, middle femora without macula. 

Type material. — Holotype male, Crystal Road, 4700 feet, Los 
Angeles County, California, 9 July 1952 (J. H. Nakata). Allotype, 
female. Redding, California, 8 July 1919 (E. P. Van Duzee). Paratypes, 
1 female. Forest Home, Mill Creek, San Bernardino County, California, 
28 August 1958 (J. C. Hall) ; 1 male, some data as holotype (R. M. 
Bohart) ; 1 male, 1 mile north Elephant Butte, Plumas County, Cali- 
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fornia, 29 June 1960 (J. S. Buckett) ; 1 male, Blue Lake, Lake County, 
California, 9 June 1959 (S. M. Fidel). 

Most of the paratype specimens are more gray than brown-gray 
tomentose. The length ranges from 11 to 14 mm. 

Andrenosoma (Andrenosoma) corallium Martin, new species 

Andrenosoma cincta Bellardi, A. rubidus (Williston), A. phoenico- 
gaster Hermann, and A. xanthocnema Wiedemann from the Western 
Hemisphere have red tergites either with or without black markings. 
The femora are black and some species have red tibiae. Andrenosoma 
corallium seems to be the only species with all the tergites red and all 
the legs red. 

Male. — Length 14 mm. Face red with a median yellow spot on oral margin, 
front and occiput black, ocellar tubercle red; face gray tomentose, below a trans- 
verse bare stripe slightly contracted on the oral margin, front black, vertex yellow- 
ish brown tomentose, thinly pollinose behind ocellar tubercle, upper occiput 
yellow tomentose triangles, laterally and below the occiput gray to brownish 
tomentose; facial vestiture reddish yellow medially, white laterally, two red 
bristles on ocellar tubercle, occipital bristles reddish yellow, pile white; antennae 
reddish orange, white pollinose, segment 1 twice as long as 2, segment 3 about 
four times longer than segment 2, segment 1 with long yellow bristles and hair; 
palpi black, flat, excised. 

Thorax red, median black stripe divided by a narrow yellow tomentose stripe, 
broad black lateral stripes divided by yellow tomentum extending around the 
anterior spots, white pollinose where not yellow; lateral bristles reddish, short 
hair yellow to white; scutellum red, golden to white pollinose, sparse short pile on 
disc, six long orange yellow bristles on posterior margin, pleurae with black 
spot above anterior coxa, white tomentose, some yellow tomentum, vestiture 
white to yellow. 

Abdomen red, tergites 1-4 dorsally with sparse recumbent reddish yellow hair, 
posterior margins bare medially, tergites 5—7 with more dense yellowish white 
hair, tergites 1-6 laterally and medially with strong short reddish yellow bi'istles. 

Wings nearly hyaline basally, brown apically, a stronger brown median cross 
band, two submarginal cells, first posterior cell short petiolate. 

Female. — Similar to the male. 

Type material. — Holotype male, Valerio Trujano, Oaxaca, Mex- 
ico, 28 July 1937 (M. Embury). Allotype, female, same data as for 
holotype. Paratypes, 3 males and 2 females, same data as for holotype. 

Remarks. — One specimen has three submarginal cells in one wing 
and a stub of a crossvein in the other is starting to form a third 
submarginal. 
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Systematic Notes on Crabronids with Description 

of a New Species 

(Hymenoptera : Sphecidae) 

H. K. Court and R. M. Bohart^ 

University of California, Davis 


In his study of the genus Moniaecera Ashmead, Pate (1948) noted 
that it contained two well defined elements which he considered of 
subgeneric rank. Typical Moniaecera contains five described species, 
all from North America. The other entity, Huavea Pate, 1948, was 
based on a single male from Mexico. In the course of a revisional 
study of the Sphecidae we have examined considerable material of 
both Moniaecera and Huavea and have become convinced that the 
characters separating the two elements are of generic value. 

These wasps are in the Euplilus group, all of which have maxillary 
palpi with five articles and labial palpi with three. Huavea is closely 
related to Moniaecera, and shares with it the following characteristics: 
scape ecarinate; mandible bidentate apically and with an inner basal, 
backward projecting spine; eyes converging strongly below; no carina 
limiting scapal basin; temples simple, rounded; oceipital carina com- 
plete and separated from hypostomal carina; humeral angle well de- 
veloped; omaulus present and distinct; recurrent vein joining sub- 
marginal cell at or before middle; hindtibia not strongly clavate; 
abdomen coarctate, pedunculate, and clavate. 

Features of Huavea which distinguish it from Moniaecera are: in- 
terantennal tuberele present but not nasiform; postspiracular carina 
present as an upward extension of omaulus almost to tegula (compare 
Figs. 6 and 8) ; acetabular carina present, not joining omaulus but 
continued by the subomaulus upward and forward; precoxal area of 
midleg not simple or toothed but with a verticaulus extending to scrobe 
(Fig. 6) ; hypersternaulus well developed (Fig. 6) ; female pygidium 
elongate, punctured basally, narrowed and smooth apieally (compare 
Figs. 2 to 4) . 

Huavea chontale Pate 

Moniaecera {Huavea) chontale Pate, 1948. Trans. Amer. Entomol. Soc. 74; 59. 

Holotype male, Salina Cruz, Oaxaca, Mexico (U. S. Natl. Mus.). 

The female of this species has not been described. It resembles the 
male in most respects except as follows: supraorbital fovea tear-drop 


1 Study supported in part by NSF grant GB-3074. 
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I. Huavea pima 



2. H. pima 4. M. abdominalis 



5. H. chontale 



hypersternaulus 
6. H. chontale 



7. Moniaecera abdominalis 



8. M. abdominalis 


Figs. 1-2, Huavea pima Court and R. Bohart, female, top view of head and 
pygidium. 3. Huavea chontale (Pate), female pygidium. 4. Moniaecera abdomi- 
nalis (Fox), female pygidium. 5-6. H. chontale, female, top view of head and side 
view of thorax. 7-8. Moniaecera abdominalis, female, top view of head and side 
view of thorax. 


shaped (Fig. 5) ; ocellar triangle broader than high (Fig. 5) ; humeral 
angle less spinose, mesopleural venter sparsely haired; foretarsomere I 
with three or four short bristles before apex; midtibia spinose (hind- 
tibia spinose in both sexes) ; pygidium narrow, sides slightly incurved 
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but diverging at approximately 23 degrees, distal one-half shallowly 
concave (Fig. 3). 

We have seen 9 males and 6 females from the following Mexican 
states, all south of the Tropic of Cancer: Nayarit, Morelos, Guerrero, 
Jalisco, Oaxaca, Puebla, and Chiapas. 

Huavea pima Court and R. Bohart, new species 

Male. — Length 6.5 mm, forewing 3.5 mm. Black, propodeum tinted greenish; 
the following whitish yellow: scape mostly, line beneath on first five flagellomeres, 
mandible except for red apex, axillary sclerites, apex of forefemur, foretibia in 
front, basal one-third and apex of midtibia, basal one-fourth of hindtibia, tarsi 
darkening apically; the following dark brown: posterior spot on scape, pedicel 
and flagellum, legs except as noted above, first segment and fifth and sixth tergites 
of gaster; remainder of gaster reddish-brown; wings iridescent, bases of longi- 
tudinal veins of forewing and veins of hindwing pale ivory, tegula and remainder 
of veins of forewing pale brown. 

Head with pubescence silvery, dense on clypeus and inner orbit, sparse on 
vertex, moderate on temples, dense, short and erect on eyes (as in Fig. 1) ; 
mandible evenly bidentate; clypeus short, flat; scape cylindrical, ecarinate; 
flagellum with short fringe of hair beneath, otherwise simple, flagellomere I one- 
fourth as long as scape, 1.4 times flagellomere II; antennal sockets contiguous 
but separated from inner eye margin by one-third their diameter; front polished, 
impunctate, with narrow process extending from just above antennal sockets 
downward between them; upper front and vertex coarsely punctate and shagreened, 
with narrow furrow extending forward from anterior ocellus; supraorbital foveae 
indistinct, close to eye margins, linear; ocellar triangle broader than high, bi- 
sected by shallow furrow extending backward from anterior ocellus, distance 
between hindocelli equal to ocellocular distance (as in Fig. 1) ; posterior eye 
margin bordered by smooth, slightly concave area; occipital carina complete, well 
developed, not flanged or dentate, separated from hypostomal carina. 

Thorax with pronotal lobe and mesopleural venter densely covered with short, 
fine, whitish hair; remainder with moderate, silvery pubescence; pronotal collar 
moderately punctate, shagreened, rounded anteriorly, notched medially, angulate 
laterally, weakly, transversely carinate posteriorly; scutum, scutellum and 
metanotum simple, moderately punctate, intervening areas shagreened, meso- 
pleuron micropunctate, shagreened; episternal suture strongly foveolate; hy- 
persternaulus distinct but foveae becoming smaller posteriorly; metapleuron 
shining, impunctate; propodeum with sculpture moderate, foveolate anteriorly, 
enclosures rugose, set off posteriorly by foveolate furrow, posterior face rugose, 
lateral carinae distinct, lateral faces shining, striate. Legs simple, forecoxa 
edentate; midtibia with one apical spur; hindtibia with several weak spines. 
Forewing with recurrent vein reaching submarginal cell slightly before middle, 
hindwing with jugal lobe slightly longer than submedian cell. 

Abdomen with last tergite simple, evenly convex. 

Female. — Length 7 mm, forewing 4 mm; markings and structure about as 
in male except: scape brown, whitish yellow at base and apex, flagellum en- 
tirely brown, mandible entirely reddish brown, apex of midtibia dark; mandible 
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with lower tooth shorter than upper; flagellum without fringe of hair beneath; 
supraorbital foveae distinct (Fig. 1) ; mesopleural venter sparsely haired; fore- 
tarsomere I with two short bristles before apex; mid- and hindtibiae spinose; 
pygidium narrow apically but sides widening more rapidly than in chontale, 
distal one-half nearly flat (Fig. 2). 

Holotype male (U. C. Davis) Patagonia, Santa Cruz County, 
Arizona, 30 August 1954 (R. M. Bohart). Paratype female (California 
Academy of Sciences), Continental, Pima Co., Arizona, 12 August 1957 
(G. D. Butler). 

This species is distinguished from chontale most readily by the con- 
spicuously hairy eyes, dull and fine sculpture, non-ridged upper frons 
(compare Figs. 1 and 5), narrower supraorbital foveae in the female 
(Figs. 1 and 5), densely hairy pronotal lobes, and simple male tergite 
VII (medially concave in chontale). 
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A New Brumal Empis from the San Francisco Bay Area, 

California 

(Diptera : Empididae) 

Paul H. Arnaud, Jr. and James D. Birchim^ 

California Academy of Sciences, San Francisco, California 


The earliest brumal (winter-occuring) Empis species, which is cur- 
rently known from six localities of the San Francisco Bay area, has 
not been described. It is not a rare species as our sample of over 
three hundred and fifty specimens indicates. It has apparently seldom 
been collected by others because of the general lack of collecting dur- 
ing our winter months — its time of flight. It was first discovered at 
Jasper Ridge in southern San Mateo County by insect net sweeping 
in 1948. Subsequently it has been collected at Redwood City (insect 
net collecting in 1951) and in Marin County at Novato (insect net 
collecting in 1952; flight trap collections in 1963), Alpine Dam (insect 
net collecting in 1957), Inverness (flight trap collections in 1964) 
and Mill Valley (insect net collecting in 1966) . 

1 The prints of photographs used in figures 1, 2, and 3 were prepared by Mr. Maurice Giles of 
the California Academy of Sciences, from negatives taken by Arnaud. We would also like to 
thank Mr. and Mrs. Frank Myer for permission to operate insect flight traps on their property at 
Inverness, California. 
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Fig. 1. Empis melanderi, new species, left lateral view, male (paratype). 

This new species interestingly displays dimorphism in abdominal 
coloration. This feature distinguishes it from all other Nearctic species. 
The male has a bicolored abdomen, a contrasting white and black (in 
life), while the female has a unicolored black abdomen. Dr. A. L. 
Melander, who first distinguished this Empis as new, determined the 
males as Empis n. sp. and the females as Acallomyia n. sp. (a subgenus 
of Empis). Because of the need for a new subgeneric classification of 
Empis and allied genera, and the difficulty of assignment of this new 
species to an existing subgenus, this assignment is not attempted at 
this time. It is our pleasure to dedicate this new Empis to the late 
Dr. Axel Leonard Melander (1878-1962), a pioneer worker on the 
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Figs. 2, 3. Empis melanderi, new species, left wings, dorsal surfaces. 2. Male 
(paratype). 3. Female (allotype). 

world Empididae, and whose friendship the first author (PHA) was 
privileged to have shared. 

Empis melanderi Arnaud and Birchim, new species 

(Figs. 1-5) 

Diagnosis. — Elongate, moderately small (under 5 mm), blackish species; 
thorax with yellowish-brown pollinosity; halteres pale colored in male, partly 
infumated in female; legs slender and elongate; dimorphic in abdominal colora- 
tion with female abdomen black, male abdomen bicolored with portions above 
of second, third, and fourth mostly pale yellowish white (white when alive). 

Holotype male . — Deposited in the California Academy of Sciences, 
San Francisco; Entomology Type No. 9166. 

Type data.— California : Marin County, Inverness, 14-29 De- 
cember 1963, (P. H. Arnaud, Jr.) collected in flight trap. 

Description of type. — Length 3.5 mm, wing length 3.5 mm. Head black, lightly 
pollinose behind, with elongate black bristles; eyes large, elongate, occupying 
most of head, separated below antennal bases by slightly over width of one 
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Figs. 4, 5. Empis melanderi, new species, terminal segments of abdomens and 
genitalia, left lateral views (cleared in KOH). 4. Male (paratype). 5. Female 
(paratype). Drawings by J. D. Birchim. 


facet, above antennal bases widening to large ocellar triangle. Mouth parts 
brownish-black, about one-fifth shorter than head height; palpi brownish-black, 
haired, about two-thirds length of mouth parts. Antennae black, elongate; first 
segment about twice length of second, latter broader; third segment narrow, not 
wider than second segment, about twice lengh of basal segment, finely pale 
haired; style about length of basal segment. Thorax black, yellowish-brown 
pollinose, with faint pair of black vittae on middle third, fusing into broad an- 
terior vitta, scutum flattened. Acrosticals absent; 5 dorsocentrals, elongate; 2 
humerals, posterior strong; 3 notopleurals, anterior weak; 2 scutellars. Wing 
length 3.5 mm, width 1 mm; venation as illustrated (Fig. 2, paratype) ; membrane 
light brownish; veins dark brown; first radial cell darker apically. Squamae 
off-white. Halteres pale colored. Legs black, elongate, mostly black haired; 
front and middle legs with elongate pale hairs; hind leg with first tarsal seg- 
ment slightly more than half length of tibia. Abdomen bicolored, base above and 
apical segments black, portions above of second, third, and fourth segments 
mostly pale yellowish-white, with venter infumated; mostly pale haired, but 
dark hairs predominating apically. Hypopygium (Fig. 4, paratype) simple, black, 
small; upper lamellae with upper edge dentate and haired; side lamellae curved 
inwardly apically; penis stout and short. 
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Allotype female . — Deposited in the California Academy of Sciences, 
San Francisco; Entomology Type No. 9166. 

Allotype data. — Same collection data as holotype. 

Description of allotype. — Length 4 mm, similar to holotype, but with sexual 
dimorphism, in part as follows: abdomen wholly black, wing (Fig. 3) 3.9 mm 
in length, 1.25 mm in width, with venation as illustrated; knobs of halteres in- 
fumated, abdomen (Fig. 5, paratype) with cerci elongate. 

Paratypes. — 363 specimens: 216 males and 147 females, from the following 
California localities: Marin County: Alpine Dam, 7 December 1957 (D. C. Rentz) , 
two males; Inverness, 14-29 December 1963 (P. H. Arnaud, Jr.), collected in 
insect flight trap, one-hundred and sixteen males and seventy-two females; Mill 
Valley, 13 February 1966 (P. H. Arnaud, Jr.), collected by insect net sweeping 
along intermittent brook, four males and nine females; Novato, 12-13 January 
1963, twenty-nine males and ten females, 14-16 January 1963, twenty-eight males 
and thirty-two females, 17-20 January 1963, thirty-three males and thirteen fe- 
males, all collected in insect flight traps (E. L. Kessel and P. H. Arnaud, Jr.) ; 
Novato, Umdhlelannyoni, 7 December 1952 (E. L. Kessel), one male. San 
Mateo County: Jasper Ridge, 18 January 1948 (P. H. Arnaud, Jr.), nine females; 
Redwood City (area now known as Stulsaft Park), 13 December 1951, one male 
and one female, 26 December 1951, two males and one female (P. H. Arnaud, 
Jr.). Paratypes deposited in collection of the California Academy of Sciences 
and collections of the authors. Paratypes are to be widely distributed to American 
entomological collections. 

The paratypes vary in size, with some female specimens having 
wing lengths attaining 4.5 mm, with corresponding body size. One 
female from Novato collected 12—13 January 1963 has the fork of the 
third vein incompletely developed; only the basal half of the upper 
branch is developed. 

Discussion : The dimorphism in abdominal coloration provokes the 
following question. Could the white abdominal coloration found in 
the male serve as a species recognition symbol and mating stimulus 
for the female as does the balloon without prey in the final stage 
(Kessel, 1955) of the evolutionary sequence of the balloon making- 
flies, which also belong to the family Empididae? 
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SCIENTIFIC NOTE 

Date of publication of Genera Insectorum, Fascicle 185, Family Em- 
pididae by Axel Leonard Melander.^ — The purpose of this note is to establish 
that the year of publication of Genera Insectorum, Fascicle 185 is 1928, not 1927 
as generally accepted. It is possible also that the date of publication of other 
volumes of Genera Insectorum should be subjected to reexamination, in the light 
of information presented here. 

Volumes of Genera Insectorum, Fascicle 185, Family Empididae, authored by the 
late Axel Leonard Melander, bear the year 1927 as the date of publication. 
Zoological Record, even though it cites Fascicle 185 in its 1928 volume, gives 1927 
as the date of publication. I have not seen any published evidence in disagreement. 

While compiling a bibliography of the scientific ’writings of Axel Leonard 
Melander, I ’was permitted to study, through the aid of Mr. Curtis W. Sabrosky, 
bibliographical cards contained in the files of the United States National Museum, 
made by both A. L. Melander and J. M. Aldrich, of the Melander ’writings. These 
tvere studied to check the completeness of my compilations. The Aldrich biblio- 
graphical card to Genera Insectorum gave 1928 as the year of publication ’with the 
notation “I received it June 2, 1928, the actual date of publication was March 1, 
as near as I can get it.” With this information I beeame interested in finding if 
the 1928 date of publication could be substantiated The Melander correspondence 
files which are deposited in the Historical files of the Pacific Coast Entomological 
Society were consulted. Even though there is correspondence between Dr. Melander 
and the editor. Mile Helene Wytsman, of Genera Insectorum covering more than 
a year, I did not find correspondence indicating the date of publication or the date 
of receipt of the six copies of Fascicle 185 which Dr. Melander is reported to have 
received.^ There were letters from both J. M. Aldrich and W. M. Wheeler, 
acknowledging the receipt of their gifts of bound copies on 2 June 1928 and 
4 June 1928, respectively. 

I thereupon wrote to Genera Insectorum, requesting information as to the 
date of publication of Fascicle 185. It was my pleasure to receive a reply from 
Mile Helene Wytsman — who had edited Fascicle 185 over 35 years earlier, and I 
am indebted to her for the information establishing its date of publication. Her 
letter of 3 January 1966 indicated that she considered the date of publication 
is “undoubtedly 1927.” She also states “The date of a book is always that of 
typographic composition and of the last corrections and additions of the author. 
After that the last 50 of [or] 100 pages, the Index must he printed upon the 
definitive paper, the fascicle must be stitched.” “What [That] leads us till 
February or March 1928 for the delivery to the subscribers.” 

According to the International Code of Zoological Nomenclature adopted by the 
XV International Congress of Zoology, by Stoll, et al. (1964), article 8 (2) 
(What constitutes publication) , a work, when first issued to be regarded as 
published within the meaning of the Code must “be issued for the purpose of 
scientific, public, permanent record;”. The date of publication must be the date 


1 My thanks are extended to Mile Helene Wytsman, Mrs. A. L. Melander, and Mr. Curtis W. 
Sabroskv for their aid in the preparation of this note. 

“ Recent correspondence (Januarv 1966) with Mrs. A. L. Melander, stated that to her recollection 
six copies were received by Dr. Melander. Copies of these were presented to J. M. Aldrich, C. T. 
Brues, and W. M. Wheeler. I possess Dr. Melander’s personal copy; it does not contain a date other 
than the publishers' 1927 date. 
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issued — that of distribution or availability to the public. In this case, the date of 
publication is the date Fascicle 185 was sent to subscribers. It could not be the 
date merely of completion of typographic composition and of the last corrections 
and additions of the author, which might be weeks or months prior to its offer 
for sale or distribution to the public. For Fascicle 185, Family Empididae, Genera 
Insectorum, the date of publication should be considered as February or March 
1928. There are over 250 new generic and specific names proposed in this volume 
which are affected. — Paul H. Arnaud, Jr., California Academy of Sciences, 
San Francisco. 


CORRECTION 

In my recent description of the adult male of Arcynopteryx {Oroper- 
la) barhara (Needham) (Pan-Pacific EntomoL, 42: 175-177) I made 
a serious nomenclatorial mistake in designating a specimen as the 
holotype. The nymphal specimen upon which Needham based his de- 
scription of the species is the holotype. My specimen and the two 
additional male specimens, erroneously recorded as paratypes, are 
plesiotypes, and I am so labeling the three specimens. — Stanley G. 
Jewett, Jr., Portland, Oregon. 


A new Dasymutilla from Baja California 

( Hymenopter a : Mutillidae ) 

Clarence E. Mickel 

Tucson, Arizona 

I have received from the California Academy of Sciences, San 
Francisco, the following new species. 

Dasymutilla lachesis Mickel, new species 

Female. — Head, thorax, and legs dark mahogany red, clothed with sparse, ivory 
white hairs; abdomen ferruginous; first tergum and anterior fourth of second 
tergum with sparse, appressed, white hairs and scattered, erect, black hairs, the 
thin apical fringe of the first tergum white; posterior two-thirds of second tergum 
and third and fourth terga with appressed and erect, orange hairs, the erect hairs 
thick and long towards the posterior margin of the second tergum and on the 
third and fourth terga; lateral areas of terga two to four with white hairs; fifth 
tergum with white hairs; white and orange hairs somewhat intermixed on fourth 
and fifth terga; all the sterna with sparse, white hairs and the apical fringe of 
each white. Length, 9 mm. 
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Head broad, subquadrate, only slightly narrower than the thorax; mandibles 
slender, edentate, not toothed within; antennae dark, unicolorous with the head; 
first segment of flagellum longer than the second, shorter than the second and 
third united; antennal tubercles slightly separated; antennal scrobes not carinate 
above; front and vertex with dense, confluent punctures, clothed with sparse, ap- 
pressed white hairs and sparse, erect, black hairs; posterior margin of genae not 
carinate; genae with moderate, close to slightly separated punctures, not as 
coarsely punctured as front and vertex. 

Thorax distinctly longer than wide, pyriform, without a scutellar scale; dorsum 
of thorax, including posterior face of propodeum, densely confluently punctate, 
more coarsely so on the propodeum; pronotal, mesonotal, and dorsal propodeal 
areas clothed with spai'se, appressed, white hairs and sparse, erect, black hairs; 
remainder of thorax clothed with sparse, appressed, white hairs, except the meso- 
pleural ridge with long, erect, white hairs; sides of thorax glabrous, the sides of 
pronotum with a few punctures, the anterior half of mesopleura with a few small 
punctures, the mesopleural ridge coarsely, densely punctate, the metapleural areas 
finely punctate above, moderately punctate below, and the sides of propodeum 
with scattered, moderate punctures. 

First abdominal segment short, nodose, the posterior third coarsely punctate 
and with a thin fringe of white hairs; second tergum with large, close, somewhat 
confluent punctures, partly concealed by the vestiture; felt lines white; terga 
three to five with moderate, close punctures; pygidium longitudinally, slightly 
irregularly striate; midline of first sternum elevated and emarginate, thus from a 
lateral view bidentate; second sternum glabrous, with moderate, mostly separated 
punctures, and with only scattered, inconspicuous, white hairs; sterna three to five 
with small punctures at the posterior margin. 

Legs glabrous, sparsely punctate, clothed with sparse, white hairs; calcaria dark. 

Holotype female, 45 miles north San Ignacio, Lower California, 
27 July 1938 (Michelbacher and Ross), in the California Academy of 
Sciences. Paratypes: Female, 45 miles north of San Ignacio, Lower 
California, 27 July 1938 (Michelbacher and Ross) ; female 40 miles 
south El Arco Mine, 23 June 1938 (Michelbacher and Ross) ; female, 
30 miles south of El Arco Mine, 23 June 1938 (Michelbacher and Ross) . 

Belongs to the sparsa group of Dasymutilla; related to stevensi, 
nupera and dionysia, but very distinctive in the color and pattern of the 
vestiture. The localities cited above are in the Viscaino desert region 
of Baja California. 
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A substance added to a spray 
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performance of the active 
ingredient. 
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sents years of intensive research. Read it and 
you automatically get the dosage rates you 
need, plus a wealth of other information on 
the practical, profitable and safe way to apply 
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or drums are destroyed, buried, or decon- 
taminated according to recommended pro- 
cedures. 
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of Empty Pesticide Containers and Surplus 
Pesticides” (U.S.D.A. bulletin), and other 
important safety information, by writing to 
Shell Chemical Company, Agricultural 
Chemicals Division, 110 West 51st Street, 
New York 10020. 
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When you’ve 
got a good thing 
going for you.... 


read all about it 

No matter who you are. 

Or how long you’ve been using 
pesticides. Read the label. 

Read it carefully. From beginning 
to end. This way you’ll get 
more out of it. And there’s no 
danger in that. 
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For more than half a century, Cyanamid has consistently led the 
chemical industry in developing new products and application 
techniques that have helped immeasurably to bolster our na- 
tional farm economy. ■ Topping the list of Cyanamid 'Tirsts" is 
Malathion LV* Concentrate, introduced commercially last year 
for the control of boll weevils on cotton after two years of use 
on more than 1 million treatment acres in cooperation with the 
U.S.D.A.'s Agricultural Research Service. ■ Malathion LV Con- 
centrate is also being used extensively to combat grasshoppers, 
cereal leaf beetles, corn rootworm beetles, mosquitoes, blue- 
berry maggots, flies and beet leafhoppers. ■ Watch for progress 
reports of new tests conducted against many other pests with 
both aerial and ground equipment. Data being processed daily 
show clearly that Malathion LV Concentrate is fast making all 
other methods of insect control obsolete! ■ Before using any 
pesticide, stop and read the label. •Trademark 
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VELSICOL CHEMICAL CORPORATION 
341 E. Ohio Street • Chicago, Illinois 60611 
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Mountain Products 

BLUESTONE (Copper Sulphate) 

' Briks * Granular Crystal 

■ Large Crystal • Hi-Sol Crystal 

• Small Crystal • Snow Crystal 

• Powdered 


Monohydrated Copper Sulphate 
Basic Copper Sulphate 
Copper Hydroxide 
Copper Carbonate 
Cuprous Oxide 
Copper Pigment 


Zinc Sulphate 36%-Mono 
Zinc Sulphate 27%-Cubes 
Zinc Oxide (Ag. Grade) 
Basic Zinc Sulphate 
Ferric 27 (Ferric Sulphate) 
Industrial Iron Oxide 


THE MOUNTAIN COPPER CO., LTD. 

1 00 Mococo Road, Martinez, California 94553 


A Service for the Field 
Testing & Evaluation 

of 

Agricultural Chemicals 

Under Western Conditions 

Entomology 
Chemistry 

Floriculture 

Engineering 

Plant Pathology 

Trojan Laboratories 

Box5T8 

Montebello, Californio 90640 
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HERCULES 
PESTICWES 
PROTECT 
HIGH YIELDS 



HERCULES TOXAPHENE 

(insecticide-toxicant) 

Controls more than 200 harmful 
insects . . . Protects cotton, lettuce, 
seed alfalfa, tomatoes, lima beans 
and many other western crops. 


HERCULES DELNAV® 

(insecticide-miticide) 

Controls citrus red mites and thrips 
. . . Kills grape leafhoppers. 


FAST ■ EFFICIENT ■ ECONOMICAL 

Write for technical information and recommendations. 



y HERCULES POWDER COMPANY 

INCORPORATED 

120 Montgomery St., San Francisco, California 94104 
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Putting Ideas to Work in Agricultural C hemistry 


HOME OFFICE; MIDDLEPORT, NEW YORK 
ANAHEIM, FRESNO AND RICHMOND. CALIFORNIA • YAKIMA, WASHINGTON 


JViagara 


RESEARCH in the lab... 
pays dividends in the field 



Worms? Not a one! 

Don’t worry about them 
even up to harvest... 

just use THURICIDE®90TS*! 



Not a chemical, Thuri- 
CIDE 90TS is -a microbial 
insecticide which singles 
out and destroys only the 
leaf-chewing larvae of 
certain lepidopterous in- 
sects (caterpillars, loop- 
ers and hornworms, in- 
cluding imported cabbage 
worm and cabbage loop- 
ers). Thuricide 90TS is 
harmless to just about 
everything else, including 
man ! 

Use Thuricide 90TS right up to harvest to control 
worms on lettuce and many cole crops such as cabbage, 
cauliflower and broccoli. It is also used on tomatoes, 
potatoes and melons. It is used extensively bn forest 
trees and ornamentals for the control of gypsy moth, 
cankerworm and linden looper. 

Stop imported cabbage worms and loopers in your 
cole crops the safe way — use Thuricide 90TS ! If your 
dealer doesn’t stock Thuricide 90TS, he will get it for 
you. Write for your free copy of Stauffer’s new bro- 
chure : “A Revolutionary Concept in Insect Control.” 

Stauffer Chemical Company, Agricultural Chemical 
Division, 380 Madison Avenue, New York, N. Y. 10017. 

'■'Trademark of Biofei m Division, 

International Mineials & Chemicals Corp. 




READ THE LABEL, HEEDTHE LABELAND 

GROW WITH STAUFFER CHEMICALS 


Stauffer 

<XHEMICALS^ 
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Plagued by mites who seem to thrive on phosphate? Get aramite®, 
effective, approved miticide. Tests in the field for the past twelve 
years prove ARAMITE kills a wide variety of mites, including those who 
resist phosphate, and not one has developed a resistance to aramite. 
Applied as a wet spray or dust, aramite has a long residual. It kills 
both nymph and adult mites on cotton, ornamentals, fruit and shade 
trees. Approved for mite control of cotton, aramite is safe to use and 
does not harm bees or other beneficial insects. For effective, economical 
mite control, order aramite from your local supplier. 


UNITED STATES RUBBER COMPANY 

Chemical Division 
Naugatuck, Connecticut 06770 


Chemical Dlviaion 


uniRoya 


! 
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U.S.RUBBER 


DISTRICT OFFICES: CHICAGO — 4135 So. Pulaski Road, Chicago, III. 60632 312-254-5700 
GASTONIA — 214 W. Ruby Ave., Gastonia, N. C. 28053 704-864-3411 
LOS ANGELES — 5901 Telegraph Rd., L. A., Calif. 90022 213-723-9971 
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KARLSBAD 

INSECT PINS 

$4. / 1000 (10 Pkgs.) 

PROMPT DELIVERY 

CLAIR ARMIN 

417 PALM AVE. 

LOWEST PRICES IN U.S. REEDLEY, CALIF. 

• New customers please mention this advertisement with your order 
for a 2% discount. 


COMMERCIAL AND RESEARCH 
ENTOMOLOGISTS 


Obtain more accurate population counts 
with a light-weight motor-fan unit 
which sucks insects into nets 

D-VAC 

MOTOR-FAN VACUUM INSECT NETS 
BACK-PACKS AND HAND MODELS 

-also- 


BENEFICIAL INSECTS 

INSECTARY GROWN AND FIELD COLLECTED 
T richogramma sp. and Green Lacewings 

Write for Brochures 

D-VAC CO. 

P. O. Box 2095 
RIVERSIDE, CALIFORNIA 
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For Photomicrography... Macrophotography... Gross Photography 


The Leitz Aristophot is a universal laboratory cam- 
era. It masters all laboratory photographic tasks. In 
a matter of minutes, the Aristophot lets you change 
from micro to macro or to gross photography. You 
have the choice of 35 mm, 3V4"x4y4" or 4 "x 5 " 
in both conventional or Polaroid, as well as highly 
precise motion-picture and time-lapse photography. 


Write for complete details and specifications. Illus- 
trated brochure shows how Aristophot can be used 
with your microscopes and how it integrates with 
Leitz microscopes, including the famous Leitz uni- 
versal research microscope. Ortholux, with its own 
light sources, or Xenon and high-pressure mercury 
lamps for special applications. 470^3 



E. LEITZ. INC.. 460 PARK AVENUE SOUTH, N E >A/ YORK IG, N. Y. 

Oistribulors of the world-famous products of 
^ Leitz ^3 . rn O Id e t z I a r . e r m any — Ernst Leitz anada Ltd. 

LEICA AND LEiCINA CAMERAS • LENSES ■ PROJECTORS • MICROSCOPES 
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Behind every bullseye ... 




there’s another one 


Currently fourteen products carry this blue bullseye. You’re probably familiar 
with several of these. They have names like GUTHION, DI-SYSTON, MORESTAN, 
SYSTOX, and so on. 

Behind each blue bullseye is another. It stands for effective, quality products 
for agriculture. Products based on sound, basic research and development. It 
stands for Chemagro Corporation, who, for the last fifteen years, has grown 
and will continue to grow with the dynamic, agricultural market ... by produc- 
ing more and better chemical products worthy of being identified with the 

blue bullseye . 2296 




CHEMAGRO 

CORPORATION 


35 KANSAS CiTV, MISSOURI 64120 


THE PAN-PACIFIC ENTOMOLOGIST 
Information for Contributors 

Papers on the systematic and biological phases of entomology are favored, including 
articles up to ten printed pages on insect taxonomy, morphology, behavior, life history, and 
distribution. Excess pagination must be approved and may be charged to the author. 
Papers are published in approximately the order that they are received. Immediate publi- 
cation may be arranged after acceptance by paying publication costs. Papers of less than 
a printed page may be published as space is available, in Scientific Notes. 

Manuscripts for publication, proof, and all editorial matters should be addressed to the 
Editor, Howell V. Daly, Room 214 T-9, University of California, Berkeley, California 
94720. 

Typing. — All parts of manuscripts must be typed on bond paper with double-spacing and 
ample margins. Carbon copies or copies on paper larger than 8^/^ X H inches are not 
accepted. Do not use aU capitals for any purpose. Underscore only where italics are 
intended in the body of the text, not in headings. Number all pages consecutively and 
put author’s name at the top right-hand corner of each sheet. References to footnotes in 
text should be numbered consecutively. Footnotes should be typed on a separate sheet. 
First page. — The page preceding the text of the manuscript should include (1) the 
complete title, (2) the order and family in parentheses, (3) the author’s name or 
names, (4) the institution with city and state of the author’s home city and state if 
not affiliated, (5) the shortened title (running headline) not to exceed 38 letters and 
spaces when combined with the author’s last name or names, (6) the complete name 
and address to which proof is to be sent. 

Names and descriptions of organisms. — The first mention of a plant or animal should 
include the full scientific name with the author of a zoological name not abbreviated. 
Do not abbreviate generic names. Descriptions of taxa should be in telegraphic style. 
References. — All citations in text, e.g., Essig (1926) or (Essig, 1958), should be listed 
alphabetically under Literature Cited in the following format: 

Essig, E. 0. 1926. A butterfly migration. Pan-Pac. Entomol., 

2: 211-212. 

1958. Insects and mites of western North America. Rev. 
ed. The Macmillan Co., New York. 1050 pp. 

Abbreviations for titles of journals should follow the list of Biological Abstracts, 1963, 
43 (1) : 5-11. 

Tables. — Tables are expensive and should be kept to a minimum. Each table should be 
prepared as a line drawing or typed on a separate page with heading at top and foot- 
notes below. Number tables with Arabic numerals. Number footnotes consecutively 
for each table. Use only horizontal rules. 

Illustrations. — No extra charge is made for the line drawings or halftones. Submit only 
photographs on glossy paper and original drawings (no photographs of drawings). 
Authors must plan their illustrations for reduction to the dimensions of the printed 
page (4% X 6% inches). If possible, allowance should be made for the legend to be 
placed beneath the illustration. Photographs should not be less than the width of the 
printed page. Drawings should be in India Ink and at least twice as large as the printed 
illustration. Excessively large illustrations are av/kward to handle and may be damaged 
in transit. Include a metric scale on the drawing or state magnification of the printed 
illustration in the legend. Arrange figures to use space efficiently. Lettering should 
reduce to no less than 1 mm. On the back of each illustration should be stated (1) the 
title of the paper, (2) the author’s complete name and address, and (3) whether he 
wishes the illustration and/or cut returned to him at his expense. Cuts and illustrations 
not specifically requested will be destroyed. 

Figure legends. — Legends should be typewritten double-spaced on separate pages headed 
Explanation of Figures and placed following Literature Cited. Do not attach 
legends to illustrations. 

Proofs, reprints, and abstract. — Proofs and forms for the abstract and reprint order 
will be sent to authors. Major changes in proof will be charged to the author. Proof 
returned to the editor without the abstract will not be published. 

Page charges. — All regular papers of one to ten printed pages are charged at the rate of 
$10.00 per page. This is in addition to the charge for reprints and does not include the 
possible charges for extra pagination or the costs for immediate publication. Private 
investigators or authors without institutional or grant funds to cover this charge may 
apply to the Society for a grant to cover the page charges. A brief statement by the 
author on the reprint order form will suffice as an application. All articles are 
accepted for publication only on the basis of scientific merit and without regard to 
the financial support of the author. 


KELTHANE* stops mites that attack: 



On these and many other crops, Kelthane controls more 
mite species than any other miticide available. For a success- 
ful mite control program, thorough coverage sprays of proper 
dosage should begin early and be repeated as necessary. 
You can recommend Kelthane with full assurance of 
its safety on foliage, fruit and beneficial insects when used 
according to label directions. 
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